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Abstract
THE IMPACT OF A ONE-TO-ONE LAPTOP COMPUTER PROGRAM ON THE
LITERACY ACHIEVEMENT OF EIGHTH-GRADE STUDENTS WITH DIFFERING
MEASURED COGNITIVE SKILLS WHO ARE ELIGIBLE AND NOT ELIGIBLE FOR
FREE OR REDUCED PRICE LUNCH PROGRAM PARTICIPATION
Eric G. Weber M.Ed.
University of Nebraska 2012
Advisor: Dr. John W. Hill
The purpose of this study was to determine the impact of a one-to-one laptop computer
program on the literacy achievement of eighth-grade students with above average,
average, and below average measured cognitive skill levels who are eligible and not
eligible for free or reduced price lunch program participation. The study analyzed,
student ability levels, grade point averages, performance on locally developed criterion
referenced tests, and performance on national standardized achievement tests
administered before and after students participated in a one-to-one laptop environment.
The results of this study support the implementation of one-to-one laptop computer
programs as a systematic intervention to improve achievement for above average ability
(n = 12), average ability (n = 55), and below average ability (n = 13) students eligible for
free or reduced price lunch program participation and above average ability (n = 63),
average ability (n = 162), and below average ability (n = 11) students who are not eligible
free or reduced price lunch program participation. Because statistically significant
academic achievement improvement was identified for five of the six ability groupings
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and for both students eligible and not eligible for free or reduced price lunch
participation, the results suggest continued use of this intervention. In addition, all
posttest-posttest results provide equipoise and demonstrate that the achievement gap
between students eligible and students not eligible for free or reduced price lunch
participation had been mitigated through participation in the school-wide one-to-one
laptop computer program. While the one-to-one laptop computer program cannot
provide causation for this equipoise, its inclusion as a fundamental programmatic
component of this middle school setting should be considered as a contributing factor.
Educators should sustain programs that increase achievement for all students across
socioeconomic levels by ensuring equal access to technology-rich environments.
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CHAPTER ONE
Introduction
Literature Related to the Study Purpose
According to Van Roekel (2004):
Students today live in a wired world, and most of them are adept at using
computers to find information, play or upload video clips, and even create
personal Web pages. The digital age has dawned, but too many of our schools
still rely on models from 1908 to meet the growing and changing needs of the
21st century. Simply put, many of our approaches are outmoded and out of touch,
which makes it harder for educators to challenge students and hold their interest.
(p. 1)
In all of what is anticipated for the future, a common denominator for success will
be the ability of individual students to use technology--an imperative for students of all
ability levels and all socioeconomic circumstances--to succeed in critical content
coursework requiring literacy, reading and writing, proficiency, and higher orders of
thinking and understanding (Baldwin, 1999; Carter, 2001; Cromwell, 1999; Guignon,
1998; Lemke & Martin, 2003; Penuel, Yarnall, & Simkins, 2000; Rockman, 2000;
Salpeter, 2000). It is, therefore, the responsibility of educators to initiate and determine
the success of school programs that require students to prepare for the future by
participating in one-to-one laptop computer learning environments that emphasize
achievement, critical thinking, problem solving, communication, and self direction skills
(Friedman, 2005; Van Roekel, 2004).
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Recent high school reform initiatives based on research have called for several
significant changes to the secondary school environment directly related to technology
and technology integration in the learning environment (National Association of
Secondary School Principals, 2004). For example, recommended reforms should include
academic programs that extend beyond the high school campus to take advantage of
learning opportunities outside the four walls of the building. They should also foster
teacher designed high quality work taught in ways that engage students and cause them to
persist. Finally, reforms should include the development of a school wide strategic plan
that makes technology integral to curriculum, instruction, and assessment, which allows
for accommodating different learning styles and helping teachers to individualize and
improve the learning process (National Association of Secondary School Principals,
2004). This perspective is shared theoretically by others examining 21st Century Skills
acquisition. Daniel Pink (2005) the Author of A Whole New Mind: Moving from the
Information Age to the Conceptual Age explains the importance of developing student’s
capacity for imagination and creativity as the United States hopes to remain competitive
in a global market. Cetron and Davies in their assessment of Fifty Trends Now Changing
the World (2001) explain that technology is increasingly dominating both the economy
and society. Schools are no exception.
Thomas Friedman (2005) in his authoritative widely read book The World is Flat,
describes how the flattening of the world and changes in society are forcing organizations
and individuals to become more globally oriented and worldly competent. Countries,
organizations, communities, individuals, governments, and societies must adjust to the
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changes that globalization brings. Technology empowers globalization and serves as an
essential tool in this ongoing process.
Since the mid 1990s, federal, state, local agencies, and private interests have
invested more than ten billion dollars to purchase hardware and integrate technology
initiatives into public schools (O’Dwyer, Russell, Bebell, & Tucker-Seeley, 2005).
Technology provides tremendous potential to remove roadblocks to learning, and digital
technology is widely becoming accepted as a tool that can improve student performance,
including progress in the area of literacy. Much of the initial research has centered on
how students and teachers use laptops in instructional settings. Particular interest has
focused on the attitudes teachers, students, and parents have toward laptop computer
programs and their effectiveness (Harris & Smith, 2004; Russell, Bebell, & Higgins,
2004; Silvernail & Lane, 2004; Walker, Rockman, & Chessler, 2000; Warschauer, 2006;
Warschauer, Grant, Del Real, & Rousseau, 2004). Although hundreds of studies have
investigated the impact of technology on student literacy, “the evaluation literature still
seems patchy” (Kulik, 2003, p. ix). More defined and concise research specifically
addressing technology and academic achievement is needed.
Are Schools Prepared for Technology Reform?
One-to-one learning initiatives have emerged as a solution to address many
educational concerns. Advocates propose, and research suggests, that providing students
with unlimited laptop use expands not only their accessibility to resources, but also the
amount of time students engage in their schoolwork. Increased engagement and creation
of a dynamic integrated learning environment are cited in literature as positive outcomes
of one-to-one laptop initiatives (Kerr, Payne, & Barney, 2003; Pitler, Flynn, & Gaddy
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2004; Zucker & McGhee, 2005). However there is concern that not all students have
equal access to computers at home and even at school. There is division about the use of
one-to-one laptop computer environments for all coursework and assigning computers for
students to take home (Oppenheimer, 2003; Stoll, 1999).
At the end of the 20th century, it was determined that the number of students with
instructional computers and Internet access in public schools had reached a ratio of 7:1
(NCES, 2001). The Digest of Education Statistics (National Center for Education
Statistics, 2000) reported that the percent of students using computers at school more than
doubled between 1984 and 1997. Virtually all of these computers were stand alone
desktop computers with limited mobility options. During the 1990s the United States
was a leader in innovative technology and internet applications, prepared to provide a
conduit for endless information sharing. For example the Telecommunications Act of
1996 created the E-Rate program to ensure that all schools, regardless of location, could
attain internet access. An American Youth Policy Forum provided that 98% of American
schools had access to the internet because of the E-Rate program
(American Youth Policy Forum, 2002).
Despite this early lead in technology reform, the United States had fallen from its
leadership position. The International Telecommunications Union indicated that United
States had fallen to 15th in the world in broadband usage rates by 2006
(ITU Strategy and Policy Unit Newslog, 2006). In addition according to a 2006 Pew
Internet and American Life Project and Intel Corporation report, there were still 30
million American households that did not have a computer. Even in 2006 these were
troubling statistics as technology was becoming recognized as the great equalizer--a tool
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that could provide advantage to addressing students’ basic needs for social, civic,
economic, and educational involvement (Intel Corporation and Pew Report, 2006).
Recent surveys indicate that in general, access and usage is up. Today, more than
74% of American adults (ages 18 and older) use the internet. For example, 60% of
American adults use broadband connections at home, and 55% of American adults
connect to the internet wirelessly through a WiFi or similar connections via their laptop
computers or through their handheld internet accessible device or smart phones (Pew
Internet Center, 2009).
Evidence suggests that socioeconomic barriers impact access. It has been asserted
that the U.S. is falling behind because access to technology and the internet is determined
by income and race (Horrigan, 2006). For example, general access and usage of the
internet for low socioeconomic families in households with annual incomes of less than
$30,000 drops to 60%. Broadband connection drops for these same families to 42% and
WiFi or similar connections via their laptop computers or through their handheld internet
accessible device or smart phones drops to 46% respectively (Pew Internet Center, 2009).
An earlier May 2006 report by Pew Internet and American Life Project found that
only 21% of people earning less than $30,000 had broadband access whereas 68% of
households earning $75,000 or more had access. In addition, 57% of white households
and 36% of black households had computers and internet access (Horrigan, 2006).
Providing students with one-to-one laptop computers in schools is a first step in
providing information equity for all.
Technology, and particularly the laptop computer, has been identified as a tool
that can solve many of the issues facing modern education: race, ethnicity, geographic
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isolation, and disparities in gender and socioeconomic status (CEO Forum, 2001). In
2004, Education Week reported that the United States, along with Australia, lead the
world in the number of students per computer, with a ratio of five to one in 2003. In
addition they noted that 98% of nation’s schools had Internet access and that more than
12% of the nation’s schools had used laptops as an instructional tool. In addition, 38
states standards for teacher certification include technology, 15 states require technology
training or coursework for an initial teacher license, and nine states require a technology
test for an initial teacher license (Technology Counts, 2004).
More recently, a Fall 2008 report from the National Center for Educational
Statistics indicated that 97% of districts had a local area network connected to the internet
in all schools. Ninety-two percent of districts offered access to online district resources
to all elementary or all secondary teachers, and 87% of elementary and 95% of secondary
teachers had access to administrative tools. In addition, 82% of elementary and 83% of
secondary teachers had access to server space for posting web pages or class materials. It
is clear that schools today are more prepared today with substantial infrastructure and
qualified professionals ready to support innovative technology such as one-to-one laptop
computer initiatives.
The same study also confirmed that schools are investing in supports for technology
integration in the learning environment. For example, districts reported employing an
individual responsible for educational technology leadership who was devoted to this role
full time at 51%, part time at 32%, and only 17% of districts reported no one in this role.
In addition 95% of districts reported offering teacher professional development in topics
such as integrating technology into instruction (Gray & Lewis, 2009).
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Equity remains a driving force behind many one-to-one initiatives. One-to-one
technology environments have demonstrated the ability to provide access for all students
to tools that they need in today’s workforce. Digital equity is established by having every
student with the same tools and same expectations (Lemke & Martin, 2003). Students
who previously may not have had access to these tools now have them provided for them.
This creates “leveling of the field” for students and has the potential to impact
achievement gaps for students who would normally not have access to these tools. With
a strong technology infrastructure, effective staff development and integrated technologyrich learning environments with high teacher and student interest, engagement, and skills,
school districts are poised to potentially transform the learning landscape for all students
with one-to-one laptop computer initiatives.
Purpose of the Study
The purpose of this study was to determine the impact of a one-to-one laptop
computer program on the literacy achievement of eighth-grade above average ability,
average ability, and below average ability students eligible for free or reduced lunch
program participation and eighth-grade above average ability, average ability, and below
average ability students who did not qualify for free or reduced lunch program
participation.
The study analyzed, student ability levels, grade point averages, performance on
locally-developed criterion referenced tests, and performance on national standardized
achievement tests to determine what impact, if any, existed with students who participate
in free or reduced price lunch programs and students who did not participate in free or
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reduced price lunch programs. This measurement was taken before and after students
participated in a one-to-one laptop environment.
Research Questions
Research questions were used to determine the impact of a one-to-one laptop
program on the literacy achievement of eighth-grade students with varying ability levels
eligible for free or reduced price lunch program participation and students not eligible for
free or reduced lunch program participation.
The following research questions were used to analyze the literacy achievement
as measured by the Criterion-referenced District Writing holistic Assessment scores of
eighth-grade students with varying ability levels eligible for free or reduced price lunch
program participation and students not eligible for free or reduced lunch program
participation.
Overarching Pretest-Posttest Criterion-referenced District Writing
Assessment Score Research Question #1. Do students with below average, average,
and above average levels of measured cognitive skills eligible for free or reduced price
lunch program participation and students not eligible for free or reduced price lunch
program participation who participated in the school-wide one-to-one laptop computer
program lose, maintain, or improve their pretest eighth-grade compared to their posttest
eighth-grade Criterion-referenced District Writing Assessment scores?
Sub-Question 1a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
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Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
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Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
The following research questions were used to analyze literacy achievement as
measured by the eighth-grade norm-referenced EXPLORE Test Reading normal curve
equivalent (NCE) scores of eighth-grade students with varying ability levels eligible for
free or reduced price lunch program participation and students not eligible for free or
reduced lunch program participation.
Overarching Pretest-Posttest Eighth-grade Norm-Referenced EXPLORE
Test Reading Normal Curve Equivalent (NCE) Scores Research Question #2. Do
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their pretest
eighth-grade compared to their posttest eighth-grade norm-referenced EXPLORE Test
Reading normal curve equivalent (NCE) scores?
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Sub-Question 2a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) compared to ending school year posttest
eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent (NCE)
scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
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participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
The following research questions were used to analyze literacy achievement as
measured by the eighth-grade norm-referenced EXPLORE Test English normal curve
equivalent (NCE) scores of eighth-grade students with varying ability levels eligible for
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free or reduced price lunch program participation and students not eligible for free or
reduced lunch program participation.
Overarching Pretest-Posttest Eighth-grade Norm-referenced EXPLORE
Test English Normal Curve Equivalent (NCE) Scores Research Question #3. Do
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their pretest
eighth-grade compared to their posttest eighth-grade norm-referenced EXPLORE Test
English normal curve equivalent (NCE) scores?
Sub-Question 3a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) compared to ending school year posttest
eighth-grade norm-referenced EXPLORE Test English normal curve equivalent (NCE)
scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
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(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
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Sub-Question 3f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
The following research questions were used to analyze literacy achievement as
measured by the English grades of eighth-grade students with varying ability levels
eligible for free or reduced price lunch program participation and students not eligible for
free or reduced lunch program participation.
Overarching Pretest-Posttest Eighth-grade English Grade Research Question
#4. Do students with below average, average, and above average levels of measured
cognitive skills eligible for free or reduced price lunch program participation and students
not eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their
beginning school year first quarter eighth-grade English grade compared to their ending
school year fourth quarter eighth-grade English grades?
Sub-Question 4a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
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Sub-Question 4b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
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ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
The following research questions were used to analyze literacy achievement as
measured by the Overall GPA of eighth-grade students with varying ability levels eligible
for free or reduced price lunch program participation and students not eligible for free or
reduced lunch program participation.
Overarching Pretest-Posttest Eighth-grade Overall GPA Research Question
#5. Do students with below average, average, and above average levels of measured
cognitive skills eligible for free or reduced price lunch program participation and students
not eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their
beginning school year first quarter eighth-grade overall GPA compared to their ending
school year fourth quarter eighth-grade overall GPA?
Sub-Question 5a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
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Sub-Question 5c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
The following research question was used to analyze the literacy achievement of
eighth-grade students with below average measured ability levels eligible for free or
reduced price lunch program participation compared to eighth-grade students with below
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average measured ability levels not eligible for free or reduced price lunch program
participation.
Overarching Posttest-Posttest Literacy Achievement Research Question #6.
Do students with below average measured cognitive skills eligible for free or reduced
price lunch program participation who participated in the required school-wide one-toone laptop computer program and students with below average measured cognitive skills
not eligible for free or reduced price lunch program participation who participated in the
required school-wide one-to-one laptop computer program have congruent or different
ending of eighth-grade posttest (a) Criterion-Referenced District Writing Assessment
scores, (b) norm-referenced EXPLORE Test Reading subtest, (c) norm-referenced
EXPLORE Test English subtest, (d) fourth quarter English grades, and (e) fourth quarter
overall GPA scores?
The following research question was used to analyze the literacy achievement of
eighth-grade students with average measured ability levels eligible for free or reduced
price lunch program participation compared to eighth-grade students with average
measured ability levels not eligible for free or reduced price lunch program participation.
Overarching Posttest-Posttest Literacy Achievement Research Question #7.
Do students with average measured cognitive skills eligible for free or reduced price
lunch program participation who participated in the required school-wide one-to-one
laptop computer program and students with average measured cognitive skills not eligible
for free or reduced price lunch program participation who participated in the required
school-wide one-to-one laptop computer program have congruent or different ending of
eighth-grade posttest (a) Criterion-Referenced District Writing Assessment scores, (b)
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norm-referenced EXPLORE Test Reading subtest, (c) norm-referenced EXPLORE Test
English subtest, (d) fourth quarter English grades, and (e) fourth quarter overall GPA
scores?
The following research question was used to analyze the literacy achievement of
eighth-grade students with above average measured ability levels eligible for free or
reduced price lunch program participation compared to eighth-grade students with above
average measured ability levels not eligible for free or reduced price lunch program
participation.
Overarching Posttest-Posttest Literacy Achievement Research Question #8.
Do students with above average measured cognitive skills eligible for free or reduced
price lunch program participation who participated in the required school-wide one-toone laptop computer program and students with above average measured cognitive skills
not eligible for free or reduced price lunch program participation who participated in the
required school-wide one-to-one laptop computer program have congruent or different
ending of eighth-grade posttest (a) Criterion-Referenced District Writing Assessment
scores, (b) norm-referenced EXPLORE Test Reading subtest, (c) norm-referenced
EXPLORE Test English subtest, (d) fourth quarter English grades, and (e) fourth quarter
overall GPA scores?
Importance of the Study
This research study will contribute to a growing research base, implementation of
best practice, and policy development in the area of technology integration. Specifically,
the study is of particular interest to school districts contemplating future technology
initiatives and strategic planning in the area of technology integration.

21
The Westside Community Schools, the research school district, implemented a
one-to-one laptop environment at Westside High School in 2004. Recently, the district’s
only middle school implemented a one-to-one laptop initiative at the eighth-grade level.
No large-scale study has been conducted to date within the research school district to
examine the impact of one-to-one learning environments on academic achievement and
student perception of the learning environment. As calls for education reform reverberate
through the nation’s public schools, a study of this likeness takes on additional
importance.
Assumptions of the Study
The study has a strong design including (a) all students participating in the study
were housed in the same school building; (b) all teachers implemented the same
curriculum and assessments; (c) all students entered into the required one-to-one laptop
initiative at the same time. Participating teachers also received ongoing instructional and
technology support through classroom observations and feedback. It is assumed that all
teachers accessed and participated in technology integration staff development as well as
ongoing programmatic staff development regarding technology integration.
Delimitations of the Study
This study was delimited to all eighth-grade students enrolled at Westside Middle
School and the assessment findings were collected during the fall of 2009 and spring of
2010. Eighth-grade students are required to participate in the school district’s annual
testing program each school year. This testing program included administration of
Reading Comprehension, Math Computation and Writing Criterion Referenced Tests, the
reading, mathematics, English, and science subtests of the EXPLORE norm referenced

22
test in October 2009 and April 2010, as well as the State Writing Assessment in April
2010.
Limitations of the Study
This study was confined to one eighth-grade class at one middle school during
one school year. As a result other mitigating features of the samples can be assumed.
Depending on sampling, students had different teachers with varying degrees of
technology integration skills and knowledge. Although staff development and
professional learning community team discussions should suggest a baseline level of
integration expectations and usage, it should be assumed that individual teacher
differences may have impact the degree of technology use by students.
Definition of Terms
21st century skills. 21st century skills are the skills students need to succeed in
work, school, and life. They include but are not limited to the following: (1) 21st
Century Core Subjects and the 21st Century Themes: global awareness; financial,
economic, business and entrepreneurial literacy; civic literacy and health literacy and
environmental literacy. (2) Learning and Innovation Skills: creativity and innovation,
critical thinking and problem solving skills, communication and collaboration skills. (3)
Information Media and Technology skills: information literacy and media literacy
(Partnership for 21st Century Skills, 2011).
Academic achievement data. For this study academic achievement data
includes performance on five separate assessment measures: The norm-referenced
EXPLORE (i) Reading total subtest, (ii) English total subtest normal curve equivalent
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(NCE) scores, first and fourth quarter English grades, the district developed fall and
spring Writing Assessment, and the students’ grade point average (GPA).
Above average measured cognitive skills. For this study, above average
measured cognitive skills means students whose Otis-Lennon School Ability Test
standard scores were greater than 116. These scores are more than one standard
deviation above the mean score of 100 on the Otis-Lennon School Ability Test.
Average measured cognitive skills. For this study, average measured cognitive
skills means students whose Otis-Lennon School Ability Test standard scores ranged
from a low of 84 to a high of 116. These scores are within one standard deviation of the
mean score of 100 on the Otis-Lennon School Ability Test.
Below average measured cognitive skills. For this study below measured
cognitive skills means students whose Otis-Lennon School Ability Test standard scores
are 83 or less. These scores are more than one standard deviation below the mean score
of 100 on the Otis-Lennon School Ability Test.
Blogs. For this study blogs are interactive websites where an individual or group
creates a running log of entries or comments that can be read by other users, such as in an
online journal.
Broadband. Broadband, short for broadband internet access, refers to a high rate
data connection to the internet. Broadband technologies provide download data transfers
faster than typical dial-up speeds. Broadband connections provide faster transfer of data
from the user to the internet and from the internet to the user.
Criterion-referenced tests (CRTs). Criterion-referenced assessments are tests
intended for comparing each student’s score with one or more fixed and predetermined
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standards of performance. The content of a CRT is determined by how well it matches
the learning outcomes or standards considered most important (Bond, 1996).
Digital equity. Digital equity in education means ensuring that every student,
regardless of socioeconomic status, language, race, geography, physical restrictions,
cultural background, gender, or other attribute historically associated with inequities, has
equitable access to advanced technologies, communication and information resources,
and the learning experiences they provide (Soloman, Allen, & Resta, 2003).
Digital immigrants. Digital immigrants are defined as students or adults who
have not grown up with digital technology such as computers, the internet, mobile phones
and other mobile devices. They often come from home environments where there is no
internet access and/or no personal home computer (Prensky, 2001).
Digital natives. Digital natives are students or adults who have grown up with
digital technology such as computers, the internet, mobile phones, and other mobile
devices. They often come from home environments where there is internet access and a
personal home computer (Prensky, 2001).
District Writing Assessment. For this study, the District Writing Assessment
refers to a writing assessment administered each fall and spring to eighth-grade students
in the Westside Community Schools. Students write a descriptive essay that is scored
holistically and analytically by trained raters from the district. The District Writing
Assessment uses a six-trait rubric and is scored in six areas (1) Ideas and Content, (2)
Organization, (3)Voice, (4) Word Choice, (5) Sentence Fluency, and (6) Conventions.
Free and reduced priced lunch. Children from families with incomes at or
below 130% of the poverty level ($28,665 for a family of four) are eligible for free meals.
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Those with incomes between 130% and up to 185% of the poverty level ($40,793 for a
family of four) are eligible for reduced-‐price meals, for which students can be charged no
more than 40 cents. Free and reduced priced lunch status is commonly referred to in
educational literature as a standard poverty level of which to draw conclusions about
socioeconomic status (United State Department of Agriculture, 2011).
Globalization. For this study and in the literature review, globalization refers to
the process by which economies, societies, and cultures have become integrated through
a global network of communication, technology, transportation, and trade.
Grade point average (GPA). GPA provides a value of a student’s overall
academic performance across content areas. GPA is typically expressed in either total
GPA on a four-point scale or individually for separate subject areas on a four-point scale.
GPA may also be reflected as cumulative GPA in which the GPA accumulates across
time.
Internet. The internet refers to an interconnected worldwide network of
technology systems and computer pathways for which data and information is shared for
a variety of purposes by a variety of users.
Local area network. A Local Area Network (LAN) is a computer network that
connects computers and devices in an identified and specific geographical area such as
home, school, computer laboratory or office. They usually have high data-transfer rates,
smaller geographic area and do not require telecommunication lines.
Laptop Computer. For this study, a laptop computer refers to small mobile
personal computer. Laptops contain various software and tools used by students and are
often networked so that students may connect wirelessly to a Local Area Network (LAN).
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One-to-one laptop computer program. For this study, a one-to-one laptop
computer program refers to providing each student with a laptop computer for both
school and home 24/7 ubiquitous use and access. One-to-one laptop computer programs
may be either school district provided, individual student provided, or a combination.
Pilot Program. For this study, a pilot program refers to a temporary,
experimental program or project intended to test an educational theory or assumption.
Pilot programs cited in this study and literature review usually contain a limited number
of students, schools, teachers, and/or classrooms (Bird, 2008).
Otis Lennon School Ability Test. The Otis-Lennon School Ability Test
(OLSAT) is published by Pearson Education, and is a test of abstract thinking and
reasoning ability of children pre-K to 18. The Otis-Lennon is a group-administered
multiple-choice pencil and paper test that measures verbal, quantitative, and spatial
reasoning ability. The test provides verbal and nonverbal scores, from which a total score
is derived, called a School Ability Index (SAI). The SAI is a normalized standard score
with a mean of 100 and a standard deviation of 16.
Reading Comprehension. Reading comprehension refers to techniques for
improving students’ success in extracting useful knowledge from text (Mayer, 2003), or
understanding a text that is read, or the process of “constructing meaning” from a text
(National Institute for Literacy, 2005).
Social networking websites. For this study, social networking websites refer to
internet social websites in which communities of people share information, interests and
activities (e.g., Facebook, MySpace).
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Socioeconomic status. For this study, socioeconomic status refers to an
individual or family’s economic and social position relative to others, based on income,
education, and occupation. Socioeconomic status is generally divided into three
categories (high, middle, and low) to describe the three areas a family or an individual
may fall into.
Technology. For this study, technology refers in general to any information
technology device such as computers, mobile wireless devices, systems of networks (e.g.,
internet, local networks), and computer software.
Technology integration. Technology Integration is the use of technology tools in
content subject areas in education thus allowing students to apply computer and
technology skills to learning, problem solving and communication.
Wi-Fi. For this study, WI-FI refers to a process for wirelessly connecting
electronic devices. A device enabled with Wi-Fi, such as a computer, gaming device,
smartphone, or digital audio player, that connects to the internet via a wireless internet
access point.
Wikis. For this study wikis are referred to as collaborative websites that allow
users to freely create and edit web page content (e.g., Wikipedia).
Significance of the Study
This study has the potential to contribute to research, practice, and policy. It is of
significant interest because of the growing emergence of one-to-one laptop programs in
K-12 institutions. By understanding the results of the study, teachers, administrators,
policymakers, and school partners will be able to determine the appropriateness and
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feasibility of a one-to-one laptop initiative in their schools, and guide technology
planning for instruction.
Contribution to research. After reviewing the literature, it was evident that
there is a need for significant and in-depth research in the area of one-to-one learning
environments. The results of this study should inform the theoretical literature on the
effectiveness of one-to-one learning initiatives in the public school setting.
Contribution to practice. The results of this study add to the research base on
the effects of one-to-one learning environments. The study also adds to the growing
body of evidence surrounding students coming from home environments where
technology is available and students who come from environments where technology is
not available thus serving as guidance for programmatic decision-making. Ultimately,
the study provides information about the impact of technology integration in a one-to-one
environment on the literacy achievement of students from various cognitive abilities and
socioeconomic backgrounds.
Contribution to policy. This research is relevant at the state and local level as
policy makers consider appropriate programmatic policy regarding school reform and
technology integration. Of particular interest is data related to reducing achievement
gaps and providing tools to create equity of accessibility to resources and information.
Organization of the Study
The literature relevant to this exploratory research study is presented in Chapter 2.
The chapter reviews literature regarding one-to-one laptop programs and the impact on
the instructional environment and academic achievement. Chapter 3 describes the
research design, methodology, independent and dependent variables, and procedures that
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were used in this study to gather and analyze the data, including the number of
participants, gender, age range, racial and ethnic origins, inclusion criteria, dependent
variables, dependent measures, and the data analysis used for each research question.
The research findings are reported in Chapter 4, including data analysis, tables,
descriptive statistics, and inferential statistics. The conclusions and discussion of the
research findings are presented in Chapter 5.
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CHAPTER TWO
Review of Literature
Technology drives our dynamic and competitive global economy, a trend that will
continue in the future. As a result, educators have begun harnessing technology as a tool
that allows students to analyze, store, manipulate, and communicate information and
ideas and prepare them for the diverse world they will inherit. One-to-one laptop
computer environments provide anytime access to technology tools and educational
software that can support students who may not otherwise have access to current
technologies (Sahl & Windschitl, 2000). A number of researchers have examined the
impact one-to-one technology integration is having on academic achievement and the
educational environment. In addition, one-to-one laptop computer environments support
the acquisition of 21st century skills for the workplace. While relatively recent, an
examination of the research suggests there is substantial evidence that using technology
as an instructional tool enhances student learning and educational outcomes (Beauvois,
1997; Berger, 1984; Choi & Gennaro, 1987; Garza, 1991; Geban, Askar & Ozkan, 1992;
Gonzalez-Bueno, 1998; Hanna & de Nooy, 2003; Lehman, 1994; Lemke & Martin, 2003;
Njoo & de Jong, 1993; Rockman, 2003; Secules, Herron, & Tomasello, 1992; Soloway,
Pryor, Krajcik, Jackson, & Wisnudel, 1997; White & Horowitz, 1988).
One-to-one Technology and Academic Achievement
Although relatively recent, the emergence of one-to-one laptop computer
programs in K-12 school settings continues to grow steadily. As a result, evidence
available regarding the impact of one-to-one technology on student achievement
increases rapidly. Early indications confirm that one-to-one technology programs may
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have a positive impact on overall student achievement in a variety of content areas and
especially in writing (Silvernail & Gritter, 2007).
The following studies detail the impact of one-to-one laptop computer initiatives
on the educational environment and student achievement. In noted studies particular
emphasis is placed on academic achievement in the areas of reading and writing and the
on educational environment in general. Evidence is also provided that suggests that
participation in such programs increases achievement for students of low socioeconomic
backgrounds.
Technology immersion pilot, Texas Public Schools. The Texas Legislature and
the Texas Education Agency provided $20 million to fund technology immersion projects
at high-need middle schools through a competitive grant process in 2003. The
Technology Immersion Pilot, or TIP was designed to immerse schools in technology and
therefore increase technology usage in teaching and learning. A four-year cohort
research study funded through a federal Evaluating State Educational Technology
Programs grant investigated the impact of Technology Immersion on teachers and student
achievement. The study’s design compared 21 treatment schools and 21 control schools
with middle school students enrolled grades six to eight participating in the pilot
(Shapley, Sheehan, Maloney, & Caranikas-Walker, 2010).
Student achievement was measured using the Texas Assessment of Knowledge
and Skills (TAKS). This state required criterion-referenced assessment was designed to
measure students’ mastery of Texas’ content standards. The program included a diverse
student demographic that was primarily low socioeconomic with approximately 75% of
students reported as economically disadvantaged and nearly half with limited English
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proficient (Shapley et al., 2010).
Data were collected for three cohort groups in the areas of school supports
(Immersion Support Index), classroom immersion (Classroom Immersion Index), and the
technology access and use (Student Access and Use Index). Student achievement data
were then analyzed using the TAKS scores to see if variance existed in the amount of
immersion, instructional, and school supports students received (Shapley et al., 2010).
The level of student access and usage drew the strongest connection to reading
achievement, meaning students who reported higher levels of use in school as well as at
home performed better on assessments than peers with low access and use. The study
results revealed that the higher levels of student access and use positively impacted
TAKS reading assessments for all three cohorts. Specifically, amount of time a student
spent completing school-related tasks on their laptop computer at home was the strongest
implementation predictor of reading achievement (Shapley et al., 2010).
The study revealed that immersion through the one-to-one technology initiative
also had a positive relationship with student reading achievement. Of particular interest
is that students in the research group were primarily minority from low socioeconomic
circumstances, therefore highlighting the importance of district provided laptops.
According to the authors, equalization of learning experiences outside of school for
students in disadvantaged situations expanded where and how learning occurred. Doing
so promoted a ubiquitous learning environment, minimized the digital divide, and
improved academic achievement for all students (Shapley et al., 2010).
Harvest Park Middle School, Pleasanton, CA. In a study of middle school
students, Gulek and Demirtas (2005) of Boston College found that students in a one-to-
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one laptop computer program showed higher achievement than peers without laptops in
several content areas on a several assessments. In 2001, Harvest Park Middle School in
Pleasanton, California began a laptop computer initiative. The laptop computer program
initiative was a partnership between the school district and several community high-tech
businesses. Harvest Park contains a suburban and predominantly white, yet increasingly
diverse, demographic in a highly educated community. The middle school contained
approximately 1085 students in sixth through eighth-grade of which 259 participated in
the laptop computer initiative. The district’s enrollment was increasing dramatically at
the time and the laptop computer initiative was viewed as an innovative way to address
needs associated with their growth and changes.
The laptop computer initiative research addressed four primary questions. (1)
Does the laptop program have an impact on students’ grade point averages? (2) Does the
laptop program have an impact on students’ end-of-course grades? (3) Does the laptop
program have an impact on students’ essay writing skills? (4) Does the laptop program
have an impact on students’ standardized test scores in general?
First, the researchers collected student grade point averages three years after the
implementation of the laptop computer initiative. Results indicated a difference between
laptop and non-laptop students’ GPAs of 0.29, with the greatest difference occurring
amongst sixth-grade students (Gulek & Demirtas, 2005).
Next, the 2003-2004 end-of-course grades for all students in English Language
Arts and Math were analyzed for both laptop and non-laptop groups. The study revealed
a significant difference in achievement between students who participated in the laptop
computer initiative and students who were not part of the initiative. Ninety-two percent
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of sixth-graders in the laptop computer initiative earned an A or B in English Language
Arts, compared with only 70% of non-laptop students. That difference was greater
among seventh-graders, where 84% of laptop students earned an A or B, compared with
56% of non-laptop students. Across all years, there were fewer F grades for laptop
students compared to their non-laptop peers (Gulek & Demirtas, 2005).
In addressing the third question the authors determined whether participation in
the laptop computer initiative improved students’ writing abilities. This was measured by
analyzing the results of the 2004 sixth and eighth-grade district writing assessment
scores. Scores possible included Advanced (4), Solid (3), Limited (2), and Minimal (1).
Fewer eighth-grade laptop students scored the highest rating (4) on the writing
assessment. Interestingly, more laptop students scored in the solid range (score of 3). As
a result, fewer laptop computer use students scored in the lowest tiers (1 and 2).
In analyzing the top two tiers, 95% of laptop computer use sixth-grade students
achieved a 3 or 4, compared with 84% of school peers and 79% of district peers. Ninetyone percent of laptop eighth-grade students earned a 3 or 4, compared with 83% of school
peers and 84% of district peers. Overall students in the laptop group scored better than
non-laptop peers.
The fourth research question examined the performance of students on the
California Standards Tests for both English Language Arts and Mathematics. The
California Standards Tests are given to public school students in California as part of the
state’s Standardized Testing and Reporting Program. The scores revealed higher
achievement scores for students participating in the laptop computer initiative on the
standardized assessments. A higher percentage of students enrolled in the laptop
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computer initiative at Harvest Park Middle School met or exceeded state standards in
English-Language Arts and Mathematics when compared to students not participating in
the laptop computer initiative. The greatest difference, 20 percentage points, was noted
in eighth-grade English-Language results and sixth-grade mathematics scores (Gulek &
Demirtas, 2005).
In summary, participation in the laptop computer program was found to have a
significant influence on students’ GPAs, course grades for Language Arts, performance
on district writing assessments, and state standardized test scores. Students with
ubiquitous access to the laptops produce writing of higher quality and of greater length.
The study and its findings were particularly interesting in that it tracked the same students
in cohort for two additional years. Follow-up studies showed the trends continued for
this group of students in year 2 and year 3 (Gulek & Demirtas, 2005).
The Berkshire Wireless Learning Initiative, Western Massachusetts.
Researchers collected ten years of student performance results on the Massachusetts
Comprehensive Assessment System (MCAS) in order to study the change in student
achievement after implementation of the Berkshire Wireless Learning Initiative (BWLI).
This laptop computer initiative was implemented in 2005 across three years in five
western Massachusetts middle schools. The primary goal of the initiative was to improve
student achievement. Other goals such as enhancing students’ capabilities to conduct
research, improving student engagement, and collaboration with peers also were noted.
Schools in the initiative from 2005 to 2008 provided student data that were compared
with data from two control middle schools with similar demographics that had not
implemented a laptop program. The initiative’s overall aim was to determine the extent a
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one-to-one laptop computer environment could impact teaching and learning (Bebell &
Kay, 2010).
The research focused on two comparisons to draw conclusions about the one-toone laptop computer initiative’s impact on student achievement. First, the study
examined overall trends in the schools’ MCAS performance over time compared to the
comparison schools. A similar comparison was conducted with statewide trends during
this same period. Then, the researchers examined which uses in school or at home were
related to student performance on various MCAS measures (Bebell & Kay, 2010).
Immediately following implementation, teachers and students reported increased
usage of technology and a variety of instructional benefits including increased
motivation, communication and collaboration among staff, and access to instructional
resources. In addition, students and teachers reported that they quickly integrated the
laptop into instruction as a research tool. In instructional observations and teacher
interviews it was clear the initiative changed the way students accessed information and
conducted research (Bebell & Kay, 2010).
After three years of implementation, evidence also demonstrated that student
achievement had been positively impacted through the opportunities provided by the oneto-one laptop computer initiative. The research cited discussion of teacher and
administrator observations and beliefs, MCAS achievement performance, and results
from a computer-writing study. At the onset of the study data both the BWLI group and
the comparison group lagged behind state MCAS scores. In fact, by 2005 and 2006
BWLA passing rates were significantly behind the state and comparison groups.
By the Spring of 2007 the eighth-graders in the BWLI schools had one-to-one
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laptop computer access throughout their eighth-grade year and part of their seventh-grade
year. This group began to close the achievement gap demonstrating improvement in their
math MCAS performance both in 2007 and 2008 by 5% each year. As Bebell & Kay
(2010) note, “the cohort of BWLI students showed strong progress in improving pass
rates 5% during each year of the eighth-grade BWLI implementation, bringing the
average pass rate up to 70% by 2008. In other words, this unprecedented two-year
improvement in eighth grade Math pass rates across BWLI settings corresponded with
the years students’ participated in the 1:1 laptop program” (p. 33).
The additional computer writing study data provided telling results. The MCAS
was a pencil and paper test. The researchers assumed that this assessment measure might
not appropriately evaluate the writing abilities of students who were used to writing and
editing using a laptop computer. The researchers randomly assigned students into two
groups: one group completed a MCAS writing assessment in the traditional format, and
the other completed the assessment on the computer. After two years in the laptop
computer initiative, students using the laptops wrote longer responses and scored higher
than peers using the paper and pencil assessment, thus drawing a conclusion of the
initiative’s positive influence on students’ writing achievement (Bebell & Kay, 2010).
Stillwater Independent School District, Stillwater, MN. The Stillwater
Independent School District implemented a technology initiative in its two junior high
schools at the start of the 2004 school year. The goal was to increase the overall access
to laptop computers and resulting tools and applications for students. The district had a
limited low-income population. In the district’s two junior high schools, the overall
enrollment figures for grades 7-9 were 1,016 and 1,084 students in the fall of 2007. At
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one school 11% qualified for free or reduced-priced lunch and only 12% at the other.
Because of these socioeconomic demographics it is assumed that there may also be a
higher degree of parent involvement impacting academic achievement.
Stillwater implemented two different technology models at the two middle
schools respectively. The first model was a laptop computer cart model where the
computers did not go home on a daily basis. Students attending Stillwater Junior High
School (SJHS) could only access the laptops via mobile carts. Computers were used on a
daily basis, but it would not be considered a ubiquitous laptop computer-learning
environment with round the clock one-to-one laptop computer use. For comparison, the
other model permitted students at Oak-Land Junior High School (OLJHS) to take their
computers home throughout the school year. This provided a 24-7 one-to-one laptop
computer environment in which computers could go home on a daily basis. While the
OLJHS program was a true one-to-one initiative, the SJHS program only maintained a
student to computer ratio of 3:1, making it much less technology-intensive and allowing
it to serve as a control group to the more developed program at OLJHS. The results of
the students from both models were compared for purposes of the study.
The Stillwater one-to-one pilot program that spanned five years at OLGHS was
considered a success, and the District Technology Plan called for SJHS to upgrade its
technology initiative from a 3:1 cart-based system to a one-to-one laptop computer
program similar to that at OLGHS (District Technology Plan, 2008-2011).
In 2008, The University of Minnesota’s Center for Applied Research and
Educational Improvement (CAREI) produced a final report that assessed the initiatives
first three years. The goal of the study was to collect information about the impact on
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teaching and learning as a result of implementing the laptop computer initiative at both
middle schools. Since the ability to eliminate other factors that could have affected
student performance would have been impossible, the authors did not indicate a direct
connection between the technology initiative and improvements in student achievement.
Increases in scores did exist between the two groups, but they were limited. The
study indicated that there were no statistically significant differences between the two
middle school’s standardized test scores in reading and mathematics. It was determined
that neither model detracted from students’ achievement on standardized assessments
(Ingram, Willcutt, & Jordan, 2008).
While there were no significant differences in student achievement in the two
models, there were potential differences in achievement over time under both programs.
The longer students were exposed to the laptop computer initiatives, the higher they
tested, on average, on standardized assessments. Scores did demonstrate an upward trend
over time. Students who scored in the bottom quartile on standardized tests before the
laptop computer initiative’s implementation saw the greatest gains in reading scores after
two years in the program (Ingram, Willcutt, & Jordan, 2008).

Henrico County Public Schools, Richmond, VA. Zucker and McGhee,
(2005) studied the impact of a one-to-one program in Henrico County, Virginia.
Research from Henrico County provided positive results regarding students’ attitudes
towards laptop computer initiatives. In 2001, Henrico County became the largest school
district in the United States to implement one-to-one laptop computer learning in its
middle and high schools through its Teaching and Learning Initiative. With over 45,000
students, the Henrico County Public School District is located just outside the city of
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Richmond, Virginia. The program distributed over 24,000 laptop computers to its middle
and high school students as well as another nearly 4000 laptop computers for the entire
instructional and administrative staff through the one-to-one laptop computer initiative
(Your Administration, Henrico County Public Schools, 2011).
The Henrico County initiative allowed students to take their laptops home
throughout the school year. The initiative had a strong support structure as they provided
staff development, student training, and maintenance of the computers by qualified and
dedicated staff. This was a critical element as students were allowed to take the
computers home throughout the year. Approximately 25% of the district’s 45,000
student qualified for federally subsidized lunch programs. (Zucker & McGhee, 2005).
Development Associates (Davis, Garas, Hopstock, Kellum, & Stephenson, 2005)
analyzed the first three years of the laptop computer initiative in Henrico County. The
report was compiled from surveys from a variety of perspectives including students,
teachers, administrators, and parents. Each group was administered surveys regarding
perceptions of the one-to-one, but the authors did not track student achievement. Instead,
the surveys focused on student usage and perceptions of the program in general. With an
emphasis on minorities and students of low socioeconomic status, the study captured the
overall opinion of the program and its impact on student learning habits. In the schools
reviewed in the study, approximately 54% of students were minority and approximately
25% were eligible for free or reduced-price lunch. The study’s survey asked students to
report on their laptop usage both at home and at school. Findings indicated that computer
usage varied by ethnicity. Asian and White students tended to use their computers more
often than students of Hispanic, African-American, and other backgrounds.
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Students from varied ethnic and socioeconomic backgrounds held differing
perceptions of the importance of the one-to-one laptop computer initiative. When asked
if iBooks should be offered the following year, African-American students (89%) were
most enthusiastic about the program being continued, while White students (75%) were
least enthusiastic. In addition, 85% of Hispanic students, 83% of Asian students, and
82% of students of other ethnicities wanted the laptop program to extend to the following
year. Concerning socioeconomic status, only 77% of students who did not receive
free/reduced lunch were enthusiastic about continuing the laptop program while 88% of
students receiving free/reduced lunch indicated that they wanted the program to continue
(Davis et al., 2005).
Positive impact on overall district performance was recognized. In 2001, 78% of
the buildings in the district were fully state accredited schools. By Spring 2003, every
regular school in the district was fully state accredited (Zucker & McGhee, 2005). The
increase in accredited schools signifies an increase in student performance after the
implementation of the initiative. In addition, the technology initiative positively
impacted the perceptions of minority students and students of low socioeconomic
backgrounds potentially serving as an equalizer for educational access and narrowing of
the achievement gap.
Although Davis and Development Associate’s report did not measure student
achievement, researchers cited increased professional productivity, greater collaboration
among teachers, and increased interaction with students. They also found that teachers
felt there was easier access to up-to-date instructional content and more flexibility during
instruction. Henrico County found itself, “inundated with applications from teachers in
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nearby states and counties, potentially attracting a higher caliber of teacher” (Lemke &
Martin, 2004, p. 25). It is logical that higher collaboration among staff and increases in
interaction with students would lead to a stronger student-centered learning environment
and more productivity for teachers. With the attraction of this dynamic learning
environment, a higher quality of teacher might also be attracted to these districts thus
impacting the overall quality of teaching and learning.
Estrella School District, Southern California. Estrella School District, an alias
name used to represent a diverse suburban school district in southern California, has
approximately 14,000 students in kindergarten through eighth-grade. The district is
socioeconomically diverse, with 40% of students qualifying for free or reduced-priced
lunch. This District also has a relatively diverse ethnic student population that is 47%
Hispanic, 28% White, 20% Asian, and 5% in other categories (Suhr, Hernandez, Grimes,
& Warschauer, 2010).
The district implemented its one-to-one laptop computer initiative in 2004 at two
middle school and two elementary sites. The schools were intentionally chosen to
include both low and high socioeconomic buildings. The resulting study measured the
impact of the one-to-one laptop computer program on student achievement using the
English Language Arts section of the California Standards Test.
English Language Arts total and subtest scores were analyzed to identify the
effects of the laptop program. The research design included 54 fourth-grade students
participating in the one-to-one laptop computer initiative and 54 students in a non-laptop
participating control group. Initially, the non-laptop students actually showed greater
gains than their laptop peers by 7%. In year two, however, the trend began to change.
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The non-laptop students lost most of their previous year’s gain, falling nearly 17%.
Although statistically insignificant, both groups realized gains in literacy achievement
(Suhr et al., 2010).
The study further investigated the findings to determine causation. The authors
found that parent’s education level, gifted and talented identification, and laptop
participation did not indicate significant predictors of improved achievement on the
assessment. The one-to-one laptop computer program did consistently have positive
impact on their ELA score, literary response and analyses scores, and writing strategies
scores however (Suhr et al., 2010). After two years in the one-to-one laptop computer
program students significantly outperformed peers who did not participate in the program
in literary response and analysis and writing strategies.
The findings add to a growing body of research indicating that laptop use over
multiple years may have a positive effect on literacy achievement. The authors cautioned
about generalizing their results in their summary. At only two years, a longer study could
provide even more positive impact as students and teachers become more familiarized
with the laptop computer as an instructional tool (Suhr et al., 2010).
The State of Maine. In 2001 Maine Governor Angus King initiated an ambitious
statewide program to provide laptop computers to every middle school student in the
state. The program has impacted over 100,000 Maine middle school students and their
teachers, and has attracted numerous researchers studying the impact of one-to-one
learning. One-to-one research from the state of Maine provides ever-promising data
since the duration, scope, and volume of data is so significant.
One early study from Maine studied eighth-grade data from students who took the
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2002-2003 Maine Educational Assessments and participated in one of nine exploration
schools that piloted the initiative. Eighth-grade students at the MLTI pilot schools scored
significantly higher than those from the other 214 schools on science, math, and social
studies assessments after two years of implementation. According to Muir, Knezek, and
Christensen (2004) this data presented, “credible evidence that MLTI as a total program
may be effective in raising test scores for the nine Exploration Schools” (p. 3). Data in
the pilot schools revealed additional growth in achievement in following years thus
adding credibility to the idea that the one-to-one initiative is significantly impacting
achievement in the state of Maine.
Another early study of the Maine one-to-one initiative by Lane (2003) included
surveys indicating that teachers felt one-to-one technology was helping bridge the digital
divide with students by providing technology tools to all students and teachers when they
needed them. Survey results and individual comments by teachers cited the ability to
communicate with students outside of instructional day and the ability for students to use
laptops in other ways including organizing information, taking notes, and analyzing
information. The survey also noted the ability of educators to extend the learning day
and the boundaries of the school itself. Implementation of ubiquitous laptop computer
usage can clearly provide significant benefit to the learner. Teachers report that students
are able to process information at a more critical level, and these factors remain a driving
force behind many one-to-one proposals.
One-to-one Laptop Programs and Writing Achievement
Researchers have identified correlations between technology use and improved
writing skills and processes. Silvernail and Gritter (2007) decided to focus on Maine’s
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laptop program and its impact on students’ writing abilities. Their findings indicate that
one-to-one technology initiatives can have positive impact on student achievement in the
area of writing. In this study eighth-grade Maine Education Assessment writing scores
were examined for two time periods, a year prior to implementation of the statewide oneto-one laptop initiative in 2000 and five years after implementation in 2005. Results
showed that students scored better after implementation. The Effect Size was calculated
at 0.32, or approximately 1/3 of a standard deviation. An average student in 2005 scored
better than nearly two-thirds of all students in 2000 representing over a 12% gain in the
number of students meeting the writing proficiency standards. In addition, students who
reported not using their laptops in writing had the lowest scores, yet students who used
their laptops in all phases of the writing process had the highest scores. This powerful
finding supports the idea that more engagement with the laptop leads to better
achievement and engagement by students in the process of writing (Silvernail & Gritter,
2007).
Another important finding in the study indicated that students’ writing abilities
not only improve when they tested using a computer, but also on paper tests. This
finding is in contrast to previous studies citing that paper testing may put laptop students
at a disadvantage as they have adapted to the use, features, and functionality of laptop
computers (Silvernail & Gritter, 2007).
In another study Jeroski (2003) cited significant gains for Peace River North
School District #60 in British Columbia, Canada, in the number of students reaching the
top two levels of writing achievement. Data indicated an increase from 70% to 92% of
students meeting writing standards in the first year of implementation. Other similar

46
findings showing significant improvements in writing have been identified for students
when given 24-hour access to laptops (Lowther, Ross, & Morrison, 2003).
Although findings suggesting this link are recent and limited, the body of
evidence continues to grow with follow-up studies including cohort studies and metaanalysis. A meta-analysis of research between 1992 and 2002 by Goldberg, Russell, and
Cook (2003) found that students who used computers when learning to write were more
engaged, motivated, and produced work that was of greater length and higher quality.
This was especially true of students at the secondary level and of students with
disabilities. If a connection can be made between the quality of work and engagement of
students and laptop computers, it is logical that students using current technology with
greater editing and revision capabilities would be more likely to produce more and higher
quality work. The connection between one-to-one technology initiatives and positive
academic achievement gains is evident.
One-to-one Technology and the Educational Environment
Technology helps transform classrooms into more collaborative, engaging,
dynamic and student-centered environments (Jeroski, 2003). Relevance, rigor, and
motivation are increased because learning can be customized to students’ specific needs,
interests, and learning styles. Strong research suggests that students engaging in
collaborative work and project-based learning have higher levels of motivation, and when
motivated, demonstrate improved achievement (Guthrie & Wigfield, 2000; Gulek, 2003;
Haydel & Roeser, 2002; Roderick & Engel, 2001; Roth & Paris, 1991; White, 1989;
Wigfield, Eccles, & Rodriguez, 1998). In addition, teachers using a constructivist
approach feel more empowered and spend less time lecturing, have reduced classroom
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management concerns and have more engaged learners in their classrooms (Fosnot, 1996;
Jonassen, 1991; Marzano, Marzano, & Pickering, 2003; von Glaserfeld, 1995, 1995b,
1987).
School districts that have implemented one-to-one technology initiatives report
that they have transformed classroom instruction by increasing student motivation,
engagement, interest, and self-directed learning. Collaborative tools such as blogs, wikis
and social networking websites help students and teachers share content in much more
meaningful and creative ways (Ferriter, 2009). Students spend more time with
technology-based activities and generally take more ownership of their learning.
Students also have demonstrated improved quality and quantity of work in a variety of
settings and across content areas (Kerr et al., 2003; Parschal, Weinstein, & Walberg,
1984; Pitler et al., 2004; Walberg, 1984; Walberg & Haertel, 1997; Zucker & McGhee,
2005).
A goal of many one to one initiatives is to create a learning environment that
inspires students to take more ownership of their learning and be more intrinsically
motivated. One-to-one programs can provide an environment with more student centered
strategies, project-based learning, independent inquiry, cooperative or collaborative
learning, and teachers serving as facilitators of learning (Grimes, & Warschauer, 2008;
Jeroski, 2003; Lowther, Ross, & Morrison, 2001; Lowther, Ross, & Morrison, 2003).
Students demonstrate higher student engagement and there are associated positive
outcomes such as greater parent involvement, better student organization, and increased
attendance.
In a profile report for the state of Maine, Lemke and Martin (2003) revealed that

48
students demonstrated renewed interest, and engagement in school in one-to-one laptop
computer environments. “The laptop initiative has breathed new life into learning in the
state’s middle schools, and students and teachers alike are more fully engaged in relevant,
meaningful teaching, and learning. Educators have formed collegial circles of learning
even as they struggle to make sense of these high tech learning tools” (p. 3).
In addition, Silvernail and Lane (2004) studied the perceptions of Maine ninthgraders after they participated in the one-to-one laptop computer initiative as seventh and
eighth-graders, and no longer had laptops in ninth-grade. Findings revealed that many
students felt, “the quantity and quality of their schoolwork had declined once they no
longer had laptops” (p. 26). Vahey & Crawford (2002) described how the ability to have
ubiquitous access to the laptop computer twenty-four hours a day and seven days a week
enhances access and organization of student work as the computer becomes a more
“personal” learning device for each student.
One-to-one learning environments have impacted teachers as well. Prensky
(2001) defines the gap that educators face when technology is not harnessed for today’s
learners. He describes it as one of the biggest problems facing education today. There
can be information and access gaps between digital immigrant teachers, who may speak
an outdated analog language (that of the pre-digital age), and the digital native student of
today. One-to-one laptop computer initiatives help transform the learning environment
by enabling learners to make use of advancing technology tools. One of the earliest
studies of one-to-one learning found that teachers felt more empowered and spent less
time lecturing, but instead creating a more inquiry-based learning environment (Rockman
ET AL, 1997). Follow-up evaluations by Rockman ET AL (1998, 2000) confirmed these
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findings when students were provided with their own laptop computer through the
Anytime Anywhere Learning Project. One-to-one laptop initiatives clearly have the
potential to transform the educational experience for today’s learners. These initiatives
help schools move from environments where there is occasional sporadic use of
technology to engaging and integrated environments where students are proficient in their
use of 21st century skills and processes.
One-to-one Technology and Achievement of Low Socioeconomic Students
Students of low socioeconomic backgrounds often have limited access to
technology hardware such as laptop computers and internet access. The term “digital
divide” has defined the disparity between populations that have everyday access to
computers and those that do not. Because one-to one initiatives have often been
implemented in high socioeconomic school settings, the ability to measure their impact in
achievement may be limited. An unintended disadvantage is sometimes created when
districts ask families to purchase or rent computers in one-to-one computer initiatives,
thus leading to lower participation rates of students from low socioeconomic
backgrounds. In addition, there has been very limited research regarding one-to-one
laptop computer programs and their effectiveness for low-income students (Hadfield,
2011).
There is evidence, however, that implementing initiatives with district provided
laptop computers in low socioeconomic settings can improve achievement. Laptop
computer initiatives were implemented at McKinley Middle School and Washington
Middle School in Wisconsin. Both schools contained significant poverty populations
with over half of the students qualifying for free and reduced priced lunch. Both Schools
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were comparable in terms of assumed parental involvement and educational opportunity.
At the time the initiative was implemented neither school was making adequate yearly
progress on No Child Left Behind requirements. Both of the schools saw significant
gains in reading and math scores with implementation of technology programs. At
Washington, the largest gains were seen amongst African-American students. Two years
after implementation assessment’s revealed just over a 20% increase in reading and a
nearly 8% increase in math. Initially, at McKinley, 46% of African American students
scored proficient or better in reading as sixth-graders compared to 80% of White
students. The achievement gap had narrowed from 34% to just 3% by eighth-grade
(Flores, 2009).
Large-scale one-to-one studies often do not focus on assessing achievement of
low socioeconomic students over other student groups. Ancillary data can guide future
research and be helpful in measuring the impact of one-to-one laptop computer initiatives
on this population. For example, the impact of laptop computer programs on
economically disadvantaged students in the Texas Technology Immersion Pilot (2009)
study described:
Economically advantaged and disadvantaged students in Technology Immersion
schools became significantly more technology proficient than their counterparts in
control schools. Economically disadvantaged immersion students reached
proficiency levels that matched the skills of advantaged control students. (p. 82)
Although a small number of anecdotal cases and qualitative studies discuss the
relationship between laptops and the academic achievement of students in poverty, it is
clear that more must be done to analyze this potential achievement gap solution.
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Limitations in One-to-One Laptop Computer Use Research
Limitations, concerns, and barriers regarding one-to-one technology initiatives
have also been noted. One of the greatest barriers lies in the initial support and
commitment to a one-to-one technology initiative. Lemke and Martin (2004) noted three
general groups initially opposed to one-to-one technology prior to implementation in the
Henrico County initiative: teachers, parents, and community stakeholders. Other studies
confirm resistance in these same three general groupings. After a period of
implementation many of these concerns subsided, but they noted that careful
consideration should be paid to the perceptions of these groups as one-to-one initiatives
are implemented. Carefully developed communication plans and implementation
timelines must take into account that not all constituents will immediately recognize the
value of the initiative.
In Henrico County, resistance from teachers primarily came because one-to-one
learning requires such a different way of teaching and learning. A change to a one-to-one
technology model means teachers must learn new and different skills. Staff development
is therefore a critical component of successful implementation. Resistance from parents
surrounded the liability for students having expensive equipment and concerns about
inappropriate use. Both of these issues were addressed through a system of management
that decreased students’ liability for loss and damage and filtered and monitored of
student use. Stakeholder resistance was apparent as well as many community members
felt that budgetary allocations being used on technology would be better allocated for
increasing teacher salaries. In addition community stakeholders also noted concerns
about loss and damage. For all three groups, Henrico County cited improvements in
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general perception after a period of implementation (Lemke & Martin, 2004).
There are other areas that presented potential barriers to success. Hardware,
software, and technical support are critical components of ongoing management of
laptops. It is understandable how the absence of this support would lead to frustration
and technical problems in the implementation of technology into the classroom. Laptop
durability, laptop battery life, management of discipline issues, and students forgetting
their laptops are all noted as problems that created obstacles in the implementation of the
one-to-one initiative in Henrico County. Another significant concern in the research was
time. Time is needed to research and develop new and different strategies to integrate the
technology into the learning (Lemke & Martin, 2004; Zucker & McGhee, 2005).
Yet another limitation in the research surrounding the impact of one-to-one
technology on achievement lies in the nature of one-to-one learning and the way students
are assessed. According to Rockman (2003), “Those administrators and board members
who insist on a specific test score gain as the return on investment are, more likely than
not, going to be disappointed. Authentic assessment may be a more realistic strategy for
measuring the value that laptops bring to the classroom…” (p. 25). Advocates argue that
one-to-one learning environments foster the development of 21st century skills which
enable students to think more critically and with more depth and breadth, thus impacting
academic achievement and the educational environment.
Finally, an ongoing challenge that school districts face are the financial
implications of implementing high cost solutions such as one-to-one laptop computer
programs. For many reasons, school environments have clearly not attained ratios in
which the technology is ubiquitous. The cost/benefit perception is one that is difficult to
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quantify. Hardware costs associated with one-to-one laptop initiatives are lower than
ever before, however there is still a significant financial investment required by the
school district. Large budget expenditures, and particularly technology expenditures,
have been scrutinized as American students have performed poorly in comparison with
students of other industrialized nations on standardized assessments (Bull, Bull,
Garofolo, & Harris, 2002; Butzin, 2001; Cuban, 2006; Oppenheimer, 2003; Papert, 1996;
Rockman, 1998; Stoll, 1999).
Final thoughts
In conclusion, evidence surrounding one-to-one laptop initiatives indicates that
these initiatives can impact learning in positive ways. Although the evidence is recent,
there are clear connections between one-to-one laptop computer environments and
increased student achievement, improvements in educational settings, and new and
exciting instructional challenges. Technology research has caused a nationwide
discussion about the potential impact that technology may play in improving educational
outcomes for all students. In many cases policymakers are taking the lead and assuring
that technology is equitably distributed, implemented effectively, and used in ways that
strengthen learning. Concerns and potential limitations must be considered, however
effective staff development, strong technology support, and implementation of best
practice based on quality research can enable schools to implement one-to-one
technology effectively and appropriately. Ultimately, the goal is that one-to-one laptop
computer initiatives can lead to achievement gains for all students, help student acquire
21st century skills, advance the cause of digital equity for all students, and improve the
overall learning environment in general.
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CHAPTER THREE
Methodology
The purpose of this study was to determine the impact of a one-to-one laptop
computer program on the literacy achievement of eighth-grade students with above
average, average, and below average measured cognitive skill levels who are eligible and
not eligible for free or reduced price lunch program participation.
The study analyzed, student ability levels, grade point averages, performance on
locally-developed criterion referenced tests, and performance on national standardized
achievement tests to determine what impact, if any, existed with students who
participated in free or reduced price lunch programs and students who did not participate
in free or reduced price lunch programs. This measurement was taken before and after
students participated in a one-to-one laptop environment.
Number of Participants
Students and teachers participating in this study were from one eighth-grade class
in an urban/suburban middle school in Omaha, Nebraska. Study participants (N =316)
consisted of six naturally formed arms. The first arm was a naturally-formed group of
eighth-grade students whose below average Otis-Lennon School Ability Test standard
scores were 83 or less (n = 13) who were also eligible for free or reduced price lunch
status. The second arm consisted of a naturally-formed group of eighth-grade students
whose average Otis-Lennon School Ability Test standard scores ranged from a low of 84
to a high of 116 (n = 55) who were also eligible for free or reduced price lunch status.
The third arm consisted of a naturally-formed group of eighth-grade students whose
above average Otis-Lennon School Ability Test standard scores were greater than 116 (n
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= 12) who were also eligible for free or reduced price lunch status. The fourth arm
consisted of a naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores are 83 or less (n = 11) who were not
eligible for free or reduced price lunch status. The fifth arm consisted of a naturallyformed group of eighth-grade students whose average Otis-Lennon School Ability Test
standard scores ranged from a low of 84 to a high of 116 (n = 162) who were not eligible
for free or reduced price lunch status. Finally, the sixth arm consisted of a naturallyformed group of eighth-grade students whose above average Otis-Lennon School Ability
Test standard scores were above 116 (n = 63) who were not eligible for free or reduced
price lunch status.
Gender of Participants
The gender of the participants is congruent with enrollment patterns in grade
levels across the rest of the school district. One hundred fifty-eight of three hundred
sixteen participants were female (50.00%) and one hundred fifty-eight of three hundred
sixteen participants were male (50.00%). These numbers were a close approximation of
the equivalent distribution of gender found district-wide across grade levels.
Age Range of Participants
The age range of study participants was from 13 to 15 years. All participants
previously completed the seventh-grade and were successfully promoted to eighth-grade.
Racial and Ethnic Origin of Participants
The racial and ethnic origin ratio is congruent with enrollment patterns across the
district. Of the total number of participants (N = 316), 8% were Black, not Hispanic (n =
24), 85% were White, not Hispanic (n = 268), 3% were Hispanic (n = 10), and 4% were
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Asian or Pacific Islander (n = 12). Two students identified as American Indian or Alaska
Native.
Inclusion Criteria of Participants
All eighth-grade students attending Westside Community Schools participated in
the school district required one-to-one laptop program. For the purposes of this study
only those students who completed eighth-grade in the Westside Community Schools
who completed all required eighth-grade assessments and had de-identified district ability
scores and socioeconomic information were included for statistical analysis.
Method of Participant Identification
Students were identified by code in the data set, and this code was used to
correlate all pretest and posttest data. No students were identified by name, and no
information was released beyond the scope of this study. No individual identifiers were
attached to the achievement, cognitive ability, or grade data.
Description of Procedures
Research design. The pretest-posttest six-group comparative survey study design
is displayed in the following notation:
Group 1: X1 O1 Y1 O2
Group 2: X1 O1 Y2 O2
Group 3: X1 O1 Y3 O2
Group 4: X1 O1 Y4 O2
Group 5: X1 O1 Y5 O2
Group 6: X1 O1 Y6 O2
Group 1 = Study participants #1. Naturally-formed group of eighth-grade students
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whose below average Otis-Lennon School Ability Test standard scores were 83 or less (n
= 13) who were also eligible for free or reduced price lunch status
Group 2 = Study participants #2. Naturally-formed group of eighth-grade students
whose average Otis-Lennon School Ability Test standard scores ranged from a low of 84
to a high of 116 (n = 55) who were also eligible for free or reduced price lunch status
Group 3 = Study participants #3. Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status
Group 4 = Study participants #4. Naturally-formed group of eighth-grade students
whose below average Otis-Lennon School Ability Test standard scores were 83 or less (n
= 11) who were not eligible for free or reduced price lunch status
Group 5 = Study participants #5. Naturally-formed group of eighth-grade students
whose average Otis-Lennon School Ability Test standard scores ranged from a low of 84
to a high of 116 (n = 162) who were not eligible for free or reduced price lunch status
Group 6 = Study participants #6. Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 63) who were not eligible for free or reduced price lunch status
X1 = Research study constant. Eighth-grade required one-to-one laptop computer
program participation
Y1 = Research study independent variable, ability scores and socioeconomic status,
condition #1. Eighth-grade students with measured below average ability scores eligible
for free or reduced price lunch status who participated in the required one-to-one laptop
computer program
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Y2 = Research study independent variable, ability scores and socioeconomic status,
condition #2. Eighth-grade students with measured average ability scores eligible for
free or reduced price lunch status who participated in the required one-to-one laptop
computer program
Y3 = Research study independent variable, ability scores and socioeconomic status,
condition #3. Eighth-grade students with measured above average ability scores eligible
for free or reduced price lunch status who participated in the required one-to-one laptop
computer program
Y4 = Research study independent variable, ability scores and socioeconomic status,
condition #4. Eighth-grade students with measured below average ability scores not
eligible for free or reduced price lunch status who participated in the required one-to-one
laptop computer program
Y5 = Research study independent variable, ability scores and socioeconomic status,
condition #5. Eighth-grade students with measured average ability scores not eligible for
free or reduced price lunch status who participated in the required one-to-one laptop
computer program
Y6 = Research study independent variable, ability scores and socioeconomic status,
condition #6. Eighth-grade students with measured above average ability scores not
eligible for free or reduced price lunch status who participated in the required one-to-one
laptop computer program
O1 = Study pretest dependent measures. Eighth-grade literacy achievement as
measured by the research school districts beginning of school year (a) Criterionreferenced District Writing holistic Assessment scores (fall administration), (b) norm-
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referenced EXPLORE Test (fall administration) (i) Reading subtest and (ii) English
subtest normal curve equivalent (NCE) scores, (c) first quarter English grades, and (d)
first quarter overall GPA
O2 = Study posttest dependent measures. Eighth-grade literacy achievement as
measured by the research school districts ending of school year (a) Criterion-referenced
District Writing holistic Assessment scores (spring administration), (b) norm-referenced
EXPLORE Test (spring administration) (i) Reading subtest and (ii) English subtest
normal curve equivalent (NCE) scores, (c) fourth quarter English grades, and (d) fourth
quarter overall GPA
Independent Variable Descriptions
One independent variable for this study was socio-economic status as identified
by students’ lunch status with two levels, (1) Free or Reduced (students who qualified for
free or reduced school lunch), and (2) Pay (students who did not qualify for free or
reduced lunch). In addition, a second independent variable of ability level was analyzed
using the Otis Lennon School Ability test. Students were grouped into three categories:
Below Average (Students with standard scores 83 or below), Average (students with
standard scores ranged from a low of 84 to a high of 116), and Above Average (students
with standard scores above 116).
Dependent Variable Descriptions
Research questions focused on the dependent variables, specifically academic
literacy achievement. Eighth-grade achievement was determined by (a) beginning and
ending of the school year criterion-referenced district writing holistic scores, (b)
beginning and ending of the school year norm-referenced EXPLORE (i) Reading total
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subtest, (ii) English total subtest normal curve equivalent (NCE) scores, and (c) first and
fourth quarter English grades, and (d) overall GPA.
The District Writing Assessment is administered each fall and spring to eighthgrade students. Students write a descriptive essay that is scored holistically and
analytically by trained raters from the district. The District Writing Assessment uses a
six-trait rubric for descriptive writing to score the student essays. Two raters using a
four-point rubric score papers. The two scores are then added if they are within one point
of each other for a maximum of eight points and a minimum of two points. If the two
scores vary by more than one point then a third rater reviews the essay.
Quality criteria on the District Writing Assessment were measured holistically in
the following six areas. 1. Ideas and Content: A top scoring paper for this trait according
to the scoring rubric “creates a clear picture of the situation being described.” The rubric
also states that a top paper “is well-focused and contains numerous, relevant details.” 2.
Organization: A top scoring paper for this trait has sequencing that is “logical and
effective.” 3. Voice: A top scoring paper for this trait “uses tone appropriate for the
purpose and audience.” 4. Word Choice: A top scoring paper for this trait “employs
language that is specific and precise.” 5. Sentence Fluency: A top score for this trait this
trait requires “phrasing that sounds natural and conveys meaning.” 6. Conventions: A top
score for this trait requires correct usage of grammar, punctuation, spelling, and
paragraphing.
The EXPLORE test is administered every year to eighth-grade students in the
study school. Two subtests (Reading subtest and English subtest) were administered
twice during the study to examine literacy data for all groups. The EXPLORE was
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scored using fall norms for the pre test scores and spring norms for the post test scores.
Normal curve equivalent scores were used for comparison.
Academic data was also collected for all eighth-grade students during the 2009-10
school year. First quarter (pretest) eighth-grade English grade data and fourth quarter
(posttest) eighth-grade English grade data was used for comparison. In addition overall
grade point average (GPA) was considered in the first quarter and at the end of the fourth
quarter for pretest and posttest comparison. Finally, successful promotion to the ninthgrade was considered retrospectively only. All of these data were collected from the
district’s PowerSchool student information system where the information is archived at
the central office.
Research Questions and Data Analysis
The following research questions were used to analyze the literacy achievement
as measured by the Criterion-referenced District Writing holistic Assessment scores of
eighth-grade students with varying ability levels eligible for free or reduced price lunch
program participation and students not eligible for free or reduced lunch program
participation.
Overarching Pretest-Posttest Criterion-referenced District Writing
Assessment Score Research Question #1. Do students with below average, average,
and above average levels of measured cognitive skills eligible for free or reduced price
lunch program participation and students not eligible for free or reduced price lunch
program participation who participated in the school-wide one-to-one laptop computer
program lose, maintain, or improve their pretest eighth-grade compared to their posttest
eighth-grade Criterion-referenced District Writing Assessment scores?
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Sub-Question 1a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
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Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Sub-Question 1f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade Criterion-referenced District
Writing Assessment scores compared to ending school year posttest eighth-grade
Criterion-referenced District Writing Assessment scores after participation in the required
school-wide one-to-one laptop computer program?
Research Sub-Questions #1a, 1b, 1c, 1d, 1e, and 1f were analyzed using
dependent t tests to examine the significance of the difference between students with
varying levels of cognitive skills who participated in the required school-wide one-to-one
laptop computer program pretest beginning eighth-grade compared to their posttest
ending eighth-grade Criterion-referenced District Writing Assessment score. This
comparison was analyzed in each ability range for students eligible for free and reduced
price lunch program participation and students not eligible for free and reduced price
lunch program participation. Because multiple statistical tests were conducted, a one-
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tailed .01 alpha level was employed to help control for Type 1 errors. Means and
standard deviations are displayed on tables.
The following research questions were used to analyze literacy achievement as
measured by the eighth-grade norm-referenced EXPLORE Test Reading normal curve
equivalent (NCE) scores of eighth-grade students with varying ability levels eligible for
free or reduced price lunch program participation and students not eligible for free or
reduced lunch program participation.
Overarching Pretest-Posttest Eighth-grade Norm-referenced EXPLORE
Test Reading Normal Curve Equivalent (NCE) Scores Research Question #2. Do
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their pretest
eighth-grade compared to their posttest eighth-grade norm-referenced EXPLORE Test
Reading normal curve equivalent (NCE) scores?
Sub-Question 2a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) compared to ending school year posttest
eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent (NCE)
scores after participation in the required school-wide one-to-one laptop computer
program?
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Sub-Question 2b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
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participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 2f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test Reading normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Research Sub-Questions #2a, 2b, 2c, 2d, 2e, and 2f were analyzed using
dependent t tests to examine the significance of the difference between students with
varying levels of cognitive skills who participated in the required school-wide one-to-one
laptop computer program pretest beginning eighth-grade compared to their posttest
ending eighth-grade norm-referenced EXPLORE Test Reading normal curve equivalent
(NCE) scores. This comparison was analyzed in each ability range for students eligible
for free and reduced price lunch program participation and students not eligible for free
and reduced price lunch program participation. Because multiple statistical tests were
conducted, a one-tailed .01 alpha level was employed to help control for Type 1 errors.
Means and standard deviations are displayed on tables.
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The following research questions were used to analyze literacy achievement as
measured by the eighth-grade norm-referenced EXPLORE Test English normal curve
equivalent (NCE) scores of eighth-grade students with varying ability levels eligible for
free or reduced price lunch program participation and students not eligible for free or
reduced lunch program participation.
Overarching Pretest-Posttest Eighth-grade Norm-referenced EXPLORE
Test English Normal Curve Equivalent (NCE) Scores Research Question #3. Do
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their pretest
eighth-grade compared to their posttest eighth-grade norm-referenced EXPLORE Test
English normal curve equivalent (NCE) scores?
Sub-Question 3a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) compared to ending school year posttest
eighth-grade norm-referenced EXPLORE Test English normal curve equivalent (NCE)
scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
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Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
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(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Sub-Question 3f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year pretest eighth-grade norm-referenced EXPLORE
Test English normal curve equivalent (NCE) scores compared to ending school year
posttest eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores after participation in the required school-wide one-to-one laptop computer
program?
Research Sub-Questions #3a, 3b, 3c, 3d, 3e, and 3f were analyzed using
dependent t tests to examine the significance of the difference between students with
varying levels of cognitive skills who participated in the required school-wide one-to-one
laptop computer program pretest beginning eighth-grade compared to their posttest
ending eighth-grade norm-referenced EXPLORE Test English normal curve equivalent
(NCE) scores. This comparison was analyzed in each ability range for students eligible
for free and reduced price lunch program participation and students not eligible for free
and reduced price lunch program participation. Because multiple statistical tests were
conducted, a one-tailed .01 alpha level was employed to help control for Type 1 errors.
Means and standard deviations are displayed on tables.
The following research questions were used to analyze literacy achievement as
measured by the English grades of eighth-grade students with varying ability levels
eligible for free or reduced price lunch program participation and students not eligible for
free or reduced lunch program participation.
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Overarching Pretest-Posttest 8th-grade English Grade Research Question #4.
Do students with below average, average, and above average levels of measured
cognitive skills eligible for free or reduced price lunch program participation and students
not eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their
beginning school year first quarter eighth-grade English grade compared to their ending
school year fourth quarter eighth-grade English grades?
Sub-Question 4a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
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Sub-Question 4d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 4f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade English grade compared to
ending school year fourth quarter eighth-grade English grade after participation in the
required school-wide one-to-one laptop computer program?
Research Sub-Questions #4a, 4b, 4c, 4d, 4e, and 4f were analyzed using
dependent t tests to examine the significance of the difference between students with
varying levels of cognitive skills who participated in the required school-wide one-to-one
laptop computer program beginning school year first quarter compared to their ending
school year fourth quarter eighth-grade English grade. This comparison was analyzed in
each ability range for students eligible for free and reduced price lunch program
participation and students not eligible for free and reduced price lunch program
participation. Because multiple statistical tests were conducted, a one-tailed .01 alpha
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level was employed to help control for Type 1 errors. Means and standard deviations are
displayed on tables.
The following research questions were used to analyze literacy achievement as
measured by the overall GPA of eighth-grade students with varying ability levels eligible
for free or reduced price lunch program participation and students not eligible for free or
reduced lunch program participation.
Overarching Pretest-Posttest 8th-grade Overall GPA Research Question #5.
Do students with below average, average, and above average levels of measured
cognitive skills eligible for free or reduced price lunch program participation and students
not eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program lose, maintain, or improve their
beginning school year first quarter eighth-grade overall GPA compared to their ending
school year forth quarter eighth-grade overall GPA?
Sub-Question 5a. Is there a significant difference between students, with
below average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5b. Is there a significant difference between students, with
average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
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Sub-Question 5c. Is there a significant difference between students, with
above average measured cognitive skills, eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5d. Is there a significant difference between students, with
below average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5e. Is there a significant difference between students, with
average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Sub-Question 5f. Is there a significant difference between students, with
above average measured cognitive skills, not eligible for free or reduced lunch program
participation, beginning school year first quarter eighth-grade overall GPA compared to
ending school year fourth quarter eighth-grade overall GPA after participation in the
required school-wide one-to-one laptop computer program?
Research Sub-Questions #5a, 5b, 5c, 5d, 5e, and 5f were analyzed using
dependent t tests to examine the significance of the difference between students with
varying levels of cognitive skills who participated in the required school-wide one-to-one
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laptop computer program beginning school year first quarter compared to their ending
school year fourth quarter eighth-grade overall GPA. This comparison was analyzed in
each ability range for students eligible for free and reduced price lunch program
participation and students not eligible for free and reduced price lunch program
participation. Because multiple statistical tests were conducted, a one-tailed .01 alpha
level was employed to help control for Type 1 errors. Means and standard deviations are
displayed on tables.
The following research question was used to analyze the literacy achievement of
eighth-grade students with below average measured ability levels eligible for free or
reduced price lunch program participation compared to eighth-grade students with below
average measured ability levels not eligible for free or reduced price lunch program
participation.
Overarching Posttest-Posttest Literacy Achievement Research Question #6.
Do students with below average measured cognitive skills eligible for free or reduced
price lunch program participation who participated in the required school-wide one-toone laptop computer program and students with below average measured cognitive skills
not eligible for free or reduced price lunch program participation who participated in the
required school-wide one-to-one laptop computer program have congruent or different
ending of eighth-grade posttest (a) Criterion-Referenced District Writing Assessment
scores, (b) norm-referenced EXPLORE Test Reading subtest, (c) norm-referenced
EXPLORE Test English subtest, (d) fourth quarter English grades, and (e) fourth quarter
overall GPA scores?
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Research Question #6 was analyzed using an independent t test to examine the
significance of the difference between the literacy achievement of students with below
average measured cognitive skills eligible for free or reduced price lunch program
participation who participated in the required school-wide one-to-one laptop computer
program compared to the literacy achievement of students with below average measured
cognitive skills not eligible for free or reduced price lunch program participation who
participated in the required school-wide one-to-one laptop computer program. Because
multiple statistical tests were conducted, a one-tailed .01 alpha level was employed to
help control for Type 1 errors. Means and standard deviations are displayed on tables.
The following research question was used to analyze the literacy achievement of
eighth-grade students with average measured ability levels eligible for free or reduced
price lunch program participation compared to eighth-grade students with average
measured ability levels not eligible for free or reduced price lunch program participation.
Overarching Posttest-Posttest Literacy Achievement Research Question #7.
Do students with average measured cognitive skills eligible for free or reduced price
lunch program participation who participated in the required school-wide one-to-one
laptop computer program and students with average measured cognitive skills not eligible
for free or reduced price lunch program participation who participated in the required
school-wide one-to-one laptop computer program have congruent or different ending of
eighth-grade posttest (a) Criterion-Referenced District Writing Assessment scores, (b)
norm-referenced EXPLORE Test Reading subtest, (c) norm-referenced EXPLORE Test
English subtest, (d) fourth quarter English grades, and (e) fourth quarter overall GPA
scores?
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Research Question #7 was analyzed using an independent t test to examine the
significance of the difference between the literacy achievement of students with average
measured cognitive skills eligible for free or reduced price lunch program participation
who participated in the required school-wide one-to-one laptop computer program
compared to the literacy achievement of students with average measured cognitive skills
not eligible for free or reduced price lunch program participation who participated in the
required school-wide one-to-one laptop computer program. Because multiple statistical
tests were conducted, a one-tailed .01 alpha level was employed to help control for Type
1 errors. Means and standard deviations are displayed on tables.
The following research question was used to analyze the literacy achievement of
eighth-grade students with above average measured ability levels eligible for free or
reduced price lunch program participation compared to eighth-grade students with above
average measured ability levels not eligible for free or reduced price lunch program
participation.
Overarching Posttest-Posttest Literacy Achievement Research Question #8.
Do students with above average measured cognitive skills eligible for free or reduced
price lunch program participation who participated in the required school-wide one-toone laptop computer program and students with above average measured cognitive skills
not eligible for free or reduced price lunch program participation who participated in the
required school-wide one-to-one laptop computer program have congruent or different
ending of eighth-grade posttest (a) Criterion-Referenced District Writing Assessment
scores, (b) norm-referenced EXPLORE Test Reading subtest, (c) norm-referenced
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EXPLORE Test English subtest, (d) fourth quarter English grades, and (e) fourth quarter
overall GPA scores?
Research Question #8 was analyzed using an independent t test to examine the
significance of the difference between the literacy achievement of students with above
average measured cognitive skills eligible for free or reduced price lunch program
participation who participated in the required school-wide one-to-one laptop computer
program compared to the literacy achievement of students with above average measured
cognitive skills not eligible for free or reduced price lunch program participation who
participated in the required school-wide one-to-one laptop computer program. Because
multiple statistical tests were conducted, a one-tailed .01 alpha level was employed to
help control for Type 1 errors. Means and standard deviations are displayed on tables.
Data Collection Procedures
All study achievement data is previously archived and routinely collected school
information. Formal permission from the office of Curriculum and Instruction was
obtained prior to the study. Independent non-coded numbers were used to measure
individual achievement data. Aggregated group data, descriptive statistics, and
parametric statistical analyses were utilized and reported as means and standard
deviations on tables.
Performance sites
The research was conducted in the public school setting under normal educational
practices. Westside Middle School is the only attendance center in the research district
for eighth-grade students, therefore it is the only building included in the study. Westside
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Middle School is a combined seventh and eighth-grade building of approximately 960
students and 75 certificated staff members.
Confidentiality
Non-coded numbers were used to display individual achievement. Individual data
were de-identified by the appropriate personnel after all information was linked and the
data sets were complete. All data were analyzed in the office of the Assistant
Superintendent for Human Resources at the Westside Community Schools
Administration, Board, and Curriculum (ABC) Building located at 909 South 76th Street,
Omaha, Nebraska, 68114. Data were stored electronically on spreadsheets and external
hard drives for descriptive and inferential statistical analysis. Data and external hard
drives were kept in the Assistant Superintendent’s locked file cabinet. No individual
student identifiers were attached to the data.
Human Subjects Approval Category
The exemption categories for this study are provided under
45FR46.101(b) categories 1 and 4. The research will be conducted using routinely
collected archival data. A letter of support from the university for this study will be
obtained and sent to the University of Nebraska Medical Center/University of Nebraska
at Omaha Joint Institutional Review Board for the Protection of Human Subjects for
review. The study procedures will not interfere in any way with the normal educational
practices of the school and will not involve coercion or discomfort of any kind.
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CHAPTER FOUR
Results
Purpose of the Study
The purpose of this study is to determine the impact of a one-to-one laptop
computer program on the literacy achievement of eighth-grade above average ability,
average ability, and below average ability students eligible for free or reduced lunch
program participation and eighth-grade above average ability, average ability, and below
average ability students who do not qualify for free or reduced lunch program
participation.
Implementation of the Independent Variables
The independent variable conditions for this study were socio-economic status as
identified by students’ lunch status with two levels, (1) Free or Reduced (students who
qualify for free or reduced school lunch), and (2) Pay (students who do not qualify for
free or reduced lunch) and student ability level determined by Otis Lennon School
Ability test scores. For the purpose of this study students were grouped into three
categories: Below Average (Students with standard scores 83 or below), Average
(students with standard scores ranged from a low of 84 to a high of 116), and Above
Average (students with standard scores above 116).
Dependent Measures
Eighth-grade achievement was determined by (a) beginning and ending of the
school year criterion-referenced district writing holistic scores, (b) beginning and ending
of the school year norm-referenced EXPLORE (i) Reading total subtest, (ii) English total
subtest normal curve equivalent (NCE) scores, and (c) first and fourth quarter English
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grades, and (d) overall GPA. Measurement was completed before and after students
participated in a one-to-one laptop environment.
All study achievement data related to each of the dependent variables were
retrospective, archival, and routinely collected school information. Permission from the
appropriate school research personnel was obtained before data were collected and
analyzed.
Table 1 displays demographic data of student groups participating in the one-toone laptop computer program.
Research Question #1 Results
Table 2 displays pretest beginning eighth-grade compared to posttest ending
eighth-grade criterion-referenced district writing assessment scores for students with
below average, average, and above average levels of measured cognitive skills eligible
for free or reduced price lunch program participation and students not eligible for free or
reduced price lunch program participation who participated in the school-wide one-to-one
laptop computer program. The first pretest-posttest hypothesis was tested using the
dependent t test. As seen in Table 2, the null hypothesis for criterion-referenced district
writing assessment score improvement over time for Group 1 a naturally-formed group of
eighth-grade students whose below average Otis-Lennon School Ability Test standard
scores were 83 or less (n = 13) who were also eligible for free or reduced price lunch
status was not rejected in the direction of posttest score improvement where pretest M =
4.67, SD = 0.72; posttest M = 4.98, SD = 0.66; t(12) = 1.14, p = .14 (one-tailed), d =
0.321. Also as seen in Table 2, the null hypothesis for criterion-referenced district
writing assessment score improvement over time for Group 2 a naturally-formed group of
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eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status was not rejected in the direction of posttest score decline
where pretest M = 5.31, SD = 1.10; posttest M = 5.23, SD = 0.95; t(54) = -0.45, p = .33
(one-tailed), d = -0.066. Also found in Table 2, the null hypothesis for criterionreferenced district writing assessment score improvement over time for Group 3 a
naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores were above 116 (n = 12) who were also eligible for
free or reduced price lunch status was not rejected in the direction of posttest score
improvement where pretest M = 5.67, SD = 0.86; posttest M = 5.97, SD = 1.09; t(11) =
0.67, p = .26 (one-tailed), d = 0.192. As seen in Table 2, the null hypothesis for criterionreferenced district writing assessment score improvement over time for Group 4 a
naturally-formed group of eighth-grade students whose below average Otis-Lennon
School Ability Test standard scores were 83 or less (n = 11) who were not eligible for
free or reduced price lunch status was not rejected in the direction of posttest score
decline where pretest M = 5.21, SD = 0.93; posttest M = 4.70, SD = 0.80; t(10) = -1.57, p
= .07 (one-tailed), d = -0.469. Also as seen in Table 2, the null hypothesis for criterionreferenced district writing assessment score improvement over time for Group 5 a
naturally-formed group of eighth-grade students whose average Otis-Lennon School
Ability Test standard scores ranged from a low of 84 to a high of 116 (n = 162) who were
not eligible for free or reduced price lunch status was not rejected in the direction of
posttest score decline where pretest M = 5.69, SD = 1.02; posttest M = 5.68, SD = 0.96;
t(161) = -0.13, p = .45 (one-tailed), d = -0.010. Also found in Table 2, the null
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hypothesis for criterion-referenced district writing assessment score improvement over
time for Group 6 a naturally-formed group of eighth-grade students whose above average
Otis-Lennon School Ability Test standard scores were above 116 (n = 63) who were not
eligible for free or reduced price lunch status was not rejected in the direction of posttest
score improvement where pretest M = 6.24, SD = 0.86; posttest M = 6.29, SD = 0.89;
t(62) = 0.42, p = .34 (one-tailed), d = 0.050.
Research Question #2 Results
Table 3 displays pretest beginning eighth-grade compared to posttest ending
eighth-grade norm-referenced EXPLORE test reading normal curve equivalent scores for
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program. As seen in Table 3, the null
hypothesis for EXPLORE test reading normal curve equivalent score improvement over
time for Group 1 a naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status was rejected in the direction of posttest
score improvement where pretest M = 41.77, SD = 13.15; posttest M = 52.08, SD =
19.61; t(12) = 2.45, p = .02 (one-tailed), d = 0.670. Also as seen in Table 3, the null
hypothesis for EXPLORE test reading normal curve equivalent score improvement over
time for Group 2 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
55) who were also eligible for free or reduced price lunch status was rejected in the
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direction of posttest score improvement where pretest M = 49.58, SD = 16.51; posttest M
= 52.55, SD = 14.91; t(54) = 1.63, p = .05 (one-tailed), d = .223. Also found in Table 3,
the null hypothesis for EXPLORE test reading normal curve equivalent score
improvement over time for Group 3 a naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status was not rejected in the
direction of posttest score improvement where pretest M = 66.42, SD = 21.49; posttest M
= 71.92, SD = 15.44; t(11) = 1.16, p = .14 (one-tailed), d = 0.356. As seen in Table 3, the
null hypothesis for EXPLORE test reading normal curve equivalent score improvement
over time for Group 4 a naturally-formed group of eighth-grade students whose below
average Otis-Lennon School Ability Test standard scores were 83 or less (n = 11) who
were not eligible for free or reduced price lunch status was not rejected in the direction of
posttest score improvement where pretest M = 41.00, SD = 12.44; posttest M = 50.64, SD
= 19.21; t(10) = 1.69, p = .06 (one-tailed), d = 0.534. Also as seen in Table 3, the null
hypothesis for EXPLORE test reading normal curve equivalent score improvement over
time for Group 5 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
162) who were not eligible for free or reduced price lunch status was not rejected in the
direction of posttest score improvement where pretest M = 60.33, SD = 18.52; posttest M
= 61.99, SD = 18.00; t(161) = 1.28, p = .10 (one-tailed), d = 0.100. Also found in Table
3, the null hypothesis for EXPLORE test reading normal curve equivalent score
improvement over time for Group 6 a naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
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= 63) who were not eligible for free or reduced price lunch status was rejected in the
direction of posttest score improvement where pretest M = 73.78, SD = 14.68; posttest M
= 78.06, SD = 15.53; t(62) = 2.80, p = .003 (one-tailed), d = 0.354.
Research Question #3 Results
Table 4 displays pretest beginning eighth-grade compared to posttest ending
eighth-grade norm-referenced EXPLORE test English normal curve equivalent scores for
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program. As seen in Table 4, the null
hypothesis for EXPLORE test English normal curve equivalent score improvement over
time for Group 1 a naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status was rejected in the direction of posttest
score improvement where pretest M = 41.85, SD = 11.99; posttest M = 46.23, SD =
12.05; t(12) = 2.87, p = .01 (one-tailed), d = 0.777. Also as seen in Table 4, the null
hypothesis for EXPLORE test English normal curve equivalent score improvement over
time for Group 2 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
55) who were also eligible for free or reduced price lunch status was not rejected in the
direction of posttest score improvement where pretest M = 52.78, SD = 12.66; posttest M
= 54.07, SD = 16.83; t(54) = 0.85, p = .20 (one-tailed), d = .121. Also found in Table 4,
the null hypothesis for EXPLORE test English normal curve equivalent score
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improvement over time for Group 3 a naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status was not rejected in the
direction of posttest score decline where pretest M = 72.58, SD = 15.37; posttest M =
71.58, SD = 12.83; t(11) = -0.39, p = .35 (one-tailed), d = -0.118. As seen in Table 4, the
null hypothesis for EXPLORE test English normal curve equivalent score improvement
over time for Group 4 a naturally-formed group of eighth-grade students whose below
average Otis-Lennon School Ability Test standard scores were 83 or less (n = 11) who
were not eligible for free or reduced price lunch status was not rejected in the direction of
posttest score improvement where pretest M = 40.36, SD = 8.46; posttest M = 46.64, SD
= 17.23; t(10) = 1.25, p = .12 (one-tailed), d = 0.419. Also as seen in Table 4, the null
hypothesis for EXPLORE test English normal curve equivalent score improvement over
time for Group 5 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
162) who were not eligible for free or reduced price lunch status was rejected in the
direction of posttest score improvement where pretest M = 60.47, SD = 16.15; posttest M
= 61.88, SD = 16.88; t(161) = 1.68, p = .05 (one-tailed), d = 0.132. Also found in Table
4, the null hypothesis for EXPLORE test English normal curve equivalent score
improvement over time for Group 6 a naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 63) who were not eligible for free or reduced price lunch status was rejected in the
direction of posttest score improvement where pretest M = 75.29, SD = 12.66; posttest M
= 78.98, SD = 12.70; t(62) = 2.58, p = .006 (one-tailed), d = 0.325.
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Research Question #4 Results
Table 5 displays beginning school year first quarter eighth-grade English grades
compared to ending school year fourth quarter eighth-grade English grades for students
with below average, average, and above average levels of measured cognitive skills
eligible for free or reduced price lunch program participation and students not eligible for
free or reduced price lunch program participation who participated in the school-wide
one-to-one laptop computer program. As seen in Table 5, the null hypothesis for English
grades improvement over time for Group 1 a naturally-formed group of eighth-grade
students whose below average Otis-Lennon School Ability Test standard scores were 83
or less (n = 13) who were also eligible for free or reduced price lunch status was not
rejected in the direction of posttest score improvement where pretest M = 2.08, SD =
1.22; posttest M = 2.27, SD = 1.01; t(12) = 0.53, p = .30 (one-tailed), d = 0.148. Also as
seen in Table 5, the null hypothesis for English grades improvement over time for Group
2 a naturally-formed group of eighth-grade students whose average Otis-Lennon School
Ability Test standard scores ranged from a low of 84 to a high of 116 (n = 55) who were
also eligible for free or reduced price lunch status was not rejected in the direction of
posttest score improvement where pretest M = 2.70, SD = 0.79; posttest M = 2.78, SD =
0.99; t(54) = 0.71, p = .24 (one-tailed), d = .096. Also found in Table 5, the null
hypothesis for English grades improvement over time for Group 3 a naturally-formed
group of eighth-grade students whose above average Otis-Lennon School Ability Test
standard scores were above 116 (n = 12) who were also eligible for free or reduced price
lunch status was rejected in the direction of posttest score improvement where pretest M
= 3.00, SD = 1.20; posttest M = 3.46, SD = 0.65; t(11) = 1.89, p = .04 (one-tailed), d =
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0.703. As seen in Table 5, the null hypothesis for English grades improvement over time
for Group 4 a naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 11) who were not
eligible for free or reduced price lunch status was not rejected in the direction of posttest
score decline where pretest M = 2.55, SD = 0.93; posttest M = 2.41, SD = 0.86; t(10) = 0.82, p = .22 (one-tailed), d = -0.254. Also as seen in Table 5, the null hypothesis for
English grades improvement over time for Group 5 a naturally-formed group of eighthgrade students whose average Otis-Lennon School Ability Test standard scores ranged
from a low of 84 to a high of 116 (n = 162) who were not eligible for free or reduced
price lunch status was not rejected in the direction of posttest score improvement where
pretest M = 3.16, SD = 0.70; posttest M = 3.26, SD = 0.90; t(161) = 1.56, p = .06 (onetailed), d = 0.136. Also found in Table 5, the null hypothesis for English grades
improvement over time for Group 6 a naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 63) who were not eligible for free or reduced price lunch status was not rejected in the
direction of posttest score improvement where pretest M = 3.63, SD = 0.54; posttest M =
3.72, SD = 0.82; t(62) = 1.02, p = .16 (one-tailed), d = 0.143.
Research Question #5 Results
Table 6 displays beginning school year first quarter eighth-grade overall GPA
compared to ending school year fourth quarter eighth-grade overall GPA for students
with below average, average, and above average levels of measured cognitive skills
eligible for free or reduced price lunch program participation and students not eligible for
free or reduced price lunch program participation who participated in the school-wide
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one-to-one laptop computer program. As seen in Table 6, the null hypothesis for overall
GPA improvement over time for Group 1 a naturally-formed group of eighth-grade
students whose below average Otis-Lennon School Ability Test standard scores were 83
or less (n = 13) who were also eligible for free or reduced price lunch status was rejected
in the direction of posttest score improvement where pretest M = 2.62, SD = 0.64;
posttest M = 2.84, SD = 0.55; t(12) = 2.98, p = .01 (one-tailed), d = 0.872. Also as seen
in Table 6, the null hypothesis for overall GPA improvement over time for Group 2 a
naturally-formed group of eighth-grade students whose average Otis-Lennon School
Ability Test standard scores ranged from a low of 84 to a high of 116 (n = 55) who were
also eligible for free or reduced price lunch status was rejected in the direction of posttest
score improvement where pretest M = 2.96, SD = 0.65; posttest M = 3.09, SD = 0.65;
t(54) = 2.80, p = .004 (one-tailed), d = .378. Also found in Table 6, the null hypothesis
for overall GPA improvement over time for Group 3 a naturally-formed group of eighthgrade students whose above average Otis-Lennon School Ability Test standard scores
were above 116 (n = 12) who were also eligible for free or reduced price lunch status was
not rejected in the direction of posttest score improvement where pretest M = 3.57, SD =
0.70; posttest M = 3.72, SD = 0.51; t(11) = 1.35, p = .10 (one-tailed), d = 0.469. As seen
in Table 6, the null hypothesis for overall GPA improvement over time for Group 4 a
naturally-formed group of eighth-grade students whose below average Otis-Lennon
School Ability Test standard scores were 83 or less (n = 11) who were not eligible for
free or reduced price lunch status was not rejected in the direction of posttest score
decline where pretest M = 2.88, SD = 0.74; posttest M = 2.75, SD = 0.81; t(10) = -0.99, p
= .17 (one-tailed), d = -0.306. Also as seen in Table 6, the null hypothesis for overall
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GPA over time for Group 5 a naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status was
rejected in the direction of posttest score improvement where pretest M = 3.34, SD =
0.64; posttest M = 3.43, SD = 0.64; t(161) = 3.89, p = .0000 (one-tailed), d = 0.314. Also
found in Table 6, the null hypothesis for overall GPA improvement over time for Group 6
a naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores were above 116 (n = 63) who were not eligible for
free or reduced price lunch status was not rejected in the direction of posttest score
improvement where pretest M = 3.85, SD = 0.42; posttest M = 3.87, SD = 0.48; t(62) =
0.87, p = .19 (one-tailed), d = 0.099.
Research Questions #6, #7, and #8 Results for posttest eighth-grade criterionreferenced District Writing Assessment scores
Table 7 displays posttest ending eighth-grade compared to posttest ending eighthgrade criterion-referenced District Writing Assessment scores for students with below
average, average, and above average levels of measured cognitive skills eligible for free
or reduced price lunch program participation and students not eligible for free or reduced
price lunch program participation who participated in the school-wide one-to-one laptop
computer program. As seen in Table 7, the null hypothesis for criterion-referenced
District Writing Assessment Group 1 naturally-formed group of eighth-grade students
whose below average Otis-Lennon School Ability Test standard scores were 83 or less (n
= 13) who were also eligible for free or reduced price lunch status posttest scores M =
4.98, SD = 0.66 compared to Group 4 naturally-formed group of eighth-grade students
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whose below average Otis-Lennon School Ability Test standard scores are 83 or less (n =
11) who were not eligible for free or reduced price lunch status posttest scores M = 4.70,
SD = 0.82 was not rejected where t(22) = -0.93, p = .36 (two-tailed), d = -0.381. Also as
seen in Table 7, the null hypothesis for criterion-referenced District Writing Assessment
Group 2 naturally-formed group of eighth-grade students whose average Otis-Lennon
School Ability Test standard scores ranged from a low of 84 to a high of 116 (n = 55)
who were also eligible for free or reduced price lunch status posttest scores M = 5.23, SD
= 0.95 compared to Group 5 naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status posttest
scores M = 5.68, SD = 0.96 was not rejected where t(215) = 0.47, p = .63 (two-tailed), d =
0.467. Finally, as seen in Table 7, the null hypothesis for criterion-referenced District
Writing Assessment Group 3 naturally-formed group of eighth-grade students whose
above average Otis-Lennon School Ability Test standard scores were above 116 (n = 12)
who were also eligible for free or reduced price lunch status posttest scores M = 5.97, SD
= 1.09 compared to Group 6 naturally-formed group of eighth-grade students whose
above average Otis-Lennon School Ability Test standard scores was above 116 (n = 63)
who were not eligible for free or reduced price lunch status posttest scores M = 6.29, SD
= 0.89 was not rejected where t(73) = 1.09, p = .27 (two-tailed), d = 0.343.
Research Questions #6, #7, and #8 Results for posttest ending eighth-grade
EXPLORE test Reading normal curve equivalent scores
Table 8 displays posttest ending eighth-grade compared to posttest ending eighthgrade EXPLORE test Reading normal curve equivalent scores for students with below
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average, average, and above average levels of measured cognitive skills eligible for free
or reduced price lunch program participation and students not eligible for free or reduced
price lunch program participation who participated in the school-wide one-to-one laptop
computer program. As seen in Table 8, the null hypothesis for EXPLORE test Reading
normal curve equivalent scores Group 1 naturally-formed group of eighth-grade students
whose below average Otis-Lennon School Ability Test standard scores were 83 or less (n
= 13) who were also eligible for free or reduced price lunch status posttest scores M =
52.08, SD = 19.61 compared to Group 4 naturally-formed group of eighth-grade students
whose below average Otis-Lennon School Ability Test standard scores are 83 or less (n =
11) who were not eligible for free or reduced price lunch status posttest scores M = 50.64,
SD = 19.21 was not rejected where t(22) = -0.19, p = .85 (two-tailed), d = -0.078. Also as
seen in Table 8, the null hypothesis for EXPLORE test Reading normal curve equivalent
scores Group 2 naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
55) who were also eligible for free or reduced price lunch status posttest scores M =
52.55, SD = 14.91 compared to Group 5 naturally-formed group of eighth-grade students
whose average Otis-Lennon School Ability Test standard scores ranged from a low of 84
to a high of 116 (n = 162) who were not eligible for free or reduced price lunch status
posttest scores M = 61.99, SD = 18.00 was not rejected where t(215) = -0.53, p = .59
(two-tailed), d = 0.546. Finally, as seen in Table 8, the null hypothesis for EXPLORE
test Reading normal curve equivalent scores Group 3 naturally-formed group of eighthgrade students whose above average Otis-Lennon School Ability Test standard scores
were above 116 (n = 12) who were also eligible for free or reduced price lunch status
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posttest scores M = 71.92, SD = 15.44 compared to Group 6 naturally-formed group of
eighth-grade students whose above average Otis-Lennon School Ability Test standard
scores was above 116 (n = 63) who were not eligible for free or reduced price lunch
status posttest scores M = 78.06, SD = 15.53 was not rejected where t(73) = 1.26, p = .21
(two-tailed), d = 0.397.
Research Questions #6, #7, and #8 Results for posttest EXPLORE test English
normal curve equivalent scores
Table 9 displays posttest ending eighth-grade compared to posttest ending eighthgrade EXPLORE test English normal curve equivalent scores for students with below
average, average, and above average levels of measured cognitive skills eligible for free
or reduced price lunch program participation and students not eligible for free or reduced
price lunch program participation who participated in the school-wide one-to-one laptop
computer program. As seen in Table 9, the null hypothesis for EXPLORE test English
normal curve equivalent scores Group 1 naturally-formed group of eighth-grade students
whose below average Otis-Lennon School Ability Test standard scores were 83 or less (n
= 13) who were also eligible for free or reduced price lunch status posttest scores M =
46.23, SD = 12.05 compared to Group 4 naturally-formed group of eighth-grade students
whose below average Otis-Lennon School Ability Test standard scores are 83 or less (n =
11) who were not eligible for free or reduced price lunch status posttest scores M = 46.64,
SD = 17.23 was not rejected where t(22) = 0.07, p = .94 (two-tailed), d = 0.029. Also as
seen in Table 9, the null hypothesis for EXPLORE test English normal curve equivalent
scores Group 2 naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
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55) who were also eligible for free or reduced price lunch status posttest scores M =
54.07, SD = 16.83 compared to Group 5 naturally-formed group of eighth-grade students
whose average Otis-Lennon School Ability Test standard scores ranged from a low of 84
to a high of 116 (n = 162) who were not eligible for free or reduced price lunch status
posttest scores M = 61.88, SD = 16.88 was not rejected where t(215) = 0.04, p = .96 (twotailed), d = 0.463. Finally, as seen in Table 9, the null hypothesis for EXPLORE test
English normal curve equivalent scores Group 3 naturally-formed group of eighth-grade
students whose above average Otis-Lennon School Ability Test standard scores were
above 116 (n = 12) who were also eligible for free or reduced price lunch status posttest
scores M = 71.58, SD = 12.83 compared to Group 6 naturally-formed group of eighthgrade students whose above average Otis-Lennon School Ability Test standard scores
was above 116 (n = 63) who were not eligible for free or reduced price lunch status
posttest scores M = 78.98, SD = 12.70 was not rejected where t(73) = 1.85, p = .21 (twotailed), d = 0.583.
Research Questions #6, #7, and #8 Results for posttest ending eighth-grade English
grades
Table 10 displays posttest ending eighth-grade compared to posttest ending
eighth-grade English grades for students with below average, average, and above average
levels of measured cognitive skills eligible for free or reduced price lunch program
participation and students not eligible for free or reduced price lunch program
participation who participated in the school-wide one-to-one laptop computer program.
As seen in Table 10, the null hypothesis for English grades Group 1 naturally-formed
group of eighth-grade students whose below average Otis-Lennon School Ability Test
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standard scores were 83 or less (n = 13) who were also eligible for free or reduced price
lunch status posttest scores M = 2.27, SD = 1.01 compared to Group 4 naturally-formed
group of eighth-grade students whose below average Otis-Lennon School Ability Test
standard scores are 83 or less (n = 11) who were not eligible for free or reduced price
lunch status posttest scores M = 2.41, SD = 0.86 was not rejected where t(22) = 0.36, p =
.72 (two-tailed), d = 0.147. Also as seen in Table 10, the null hypothesis for English
grades Group 2 naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
55) who were also eligible for free or reduced price lunch status posttest scores M = 2.78,
SD = 0.9 compared to Group 5 naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status posttest
scores M = 3.26, SD = 0.90 was not rejected where t(215) = 0.16, p = .87 (two-tailed), d =
0.512. Finally, as seen in Table 10, the null hypothesis for English grades Group 3
naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores were above 116 (n = 12) who were also eligible for
free or reduced price lunch status posttest scores M = 2.41, SD = 0.86 compared to Group
6 naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status posttest scores M = 3.72, SD = 0.82 was not rejected
where t(73) = 1.05, p = .29 (two-tailed), d = 0.331.
Research Questions #6, #7, and #8 Results for posttest ending eighth-grade overall
GPA
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Table 11 displays posttest ending eighth-grade compared to posttest ending
eighth-grade overall GPA for students with below average, average, and above average
levels of measured cognitive skills eligible for free or reduced price lunch program
participation and students not eligible for free or reduced price lunch program
participation who participated in the school-wide one-to-one laptop computer program.
As seen in Table 10, the null hypothesis for Overall GPA Group 1 naturally-formed
group of eighth-grade students whose below average Otis-Lennon School Ability Test
standard scores were 83 or less (n = 13) who were also eligible for free or reduced price
lunch status posttest scores M = 2.84, SD = 0.55 compared to Group 4 naturally-formed
group of eighth-grade students whose below average Otis-Lennon School Ability Test
standard scores are 83 or less (n = 11) who were not eligible for free or reduced price
lunch status posttest scores M = 2.75, SD = 0.81 was not rejected where t(22) = -0.33, p =
.75 (two-tailed), d = -0.135. Also as seen in Table 11, the null hypothesis for Overall
GPA Group 2 naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard scores ranged from a low of 84 to a high of 116 (n =
55) who were also eligible for free or reduced price lunch status posttest scores M = 3.09,
SD = 0.65 compared to Group 5 naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status posttest
scores M = 3.43, SD = 0.64 was not rejected where t(215) = -0.40, p = .68 (two-tailed), d
= 0.521. Finally, as seen in Table 11, the null hypothesis for Overall GPA Group 3
naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores were above 116 (n = 12) who were also eligible for
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free or reduced price lunch status posttest scores M = 3.72, SD = 0.51 compared to Group
6 naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status posttest scores M = 3.87, SD = 0.48 was not rejected
where t(73) = 1.01, p = .31 (two-tailed), d = 0.733.
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Table 1
Demographic Data of Student Groups Participating in the One-To-One Laptop Computer
Program

Characteristics

Group 1
(n = 13)

Otis-Lennon School
Ability Test Score
Ranges
67 to 83

Group 2
(n = 55)

Group 3
(n = 12)

Group 4
(n = 11)

84 to 116 117 to 150 67 to 83

Group 5 Group 6
(n = 162) (n = 63)

84 to 116 117 to 150

Eligible for Free
and Reduced
Price Lunch

Yes

Yes

Yes

No

No

No

Gender
Male
Female

6
7

26
29

6
6

7
4

81
81

32
31

9
4

40
11
4

8
2
1
1

8
1

146
3
5
7

57
3

Ethnicity
White, not Hispanic
Black, not Hispanic
Hispanic
Asian
Pacific Islander
American Indian

1
1

1

3
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Table 2
Pretest Beginning Eighth-Grade Compared to Posttest Ending Eighth-Grade CriterionReferenced District Writing Assessment Scores for Students With Below Average,
Average, and Above Average Levels of Measured Cognitive Skills Eligible for Free or
Reduced Price Lunch Program Participation and Students Not Eligible for Free or
Reduced Price Lunch Program Participation Who Participated in The School-Wide OneTo-One Laptop Computer Program
________________________________________________________________________
Criterion-Referenced District Writing Assessment Scores
________________________________
Pretest
______________

Posttest
______________

Source
M
SD
M
SD
d
ta
p
________________________________________________________________________
Group 1
4.67 (0.72)
4.98 (0.66)
0.321
1.14
.14
Group 2
5.31 (1.10)
5.23 (0.95)
-0.066
-0.45
.33
Group 3
5.67 (0.86)
5.97 (1.09)
0.192
0.67
.26
Group 4
5.21 (0.93)
4.70 (0.80)
-0.469
-1.57
.07
Group 5
5.69 (1.02)
5.68 (0.96)
-0.010
-0.13
.45
Group 6
6.24 (0.86)
6.29 (0.89)
0.050
0.42
.34
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
Negative t result is in the direction of lower posttest scores.

ns.
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Table 3
Pretest Beginning Eighth-Grade Compared to Posttest Ending Eighth-Grade NormReferenced EXPLORE Test Reading Normal Curve Equivalent Scores for Students With
Below Average, Average, and Above Average Levels of Measured Cognitive Skills
Eligible for Free or Reduced Price Lunch Program Participation and Students Not
Eligible for Free or Reduced Price Lunch Program Participation Who Participated in
The School-Wide One-To-One Laptop Computer Program
________________________________________________________________________
EXPLORE Test Reading Normal Curve Equivalent Scores
________________________________
Pretest
______________

Posttest
______________

Source
M
SD
M
SD
d
t
p
________________________________________________________________________
Group 1
41.77 (13.15)
52.08 (19.61)
0.670
2.45
.02*
Group 2
49.58 (16.51)
52.55 (14.91)
0.223
1.63
.05*
Group 3
66.42 (21.49)
71.92 (15.44)
0.356
1.16
.14
Group 4
41.00 (12.44)
50.64 (19.21)
0.534
1.69
.06
Group 5
60.33 (18.52)
61.99 (18.00)
0.100
1.28
.10
Group 6
73.78 (14.68)
78.06 (15.53)
0.354
2.80
.003**
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.

ns. *p < .05. **p < .01.
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Table 4
Pretest Beginning Eighth-Grade Compared to Posttest Ending Eighth-Grade NormReferenced EXPLORE Test English Normal Curve Equivalent Scores for Students With
Below Average, Average, and Above Average Levels of Measured Cognitive Skills
Eligible for Free or Reduced Price Lunch Program Participation and Students Not
Eligible for Free or Reduced Price Lunch Program Participation Who Participated in
The School-Wide One-To-One Laptop Computer Program
________________________________________________________________________
EXPLORE Test English Normal Curve Equivalent Scores
________________________________
Pretest
______________

Posttest
______________

Source
M
SD
M
SD
d
ta
p
________________________________________________________________________
Group 1
41.85 (11.99)
46.23 (12.05)
0.777
2.87
.01**
Group 2
52.78 (12.66)
54.07 (16.83)
0.121
0.85
.20
Group 3
72.58 (15.37)
71.58 (12.83)
-0.118
-0.39
.35
Group 4
40.36 (8.46)
46.64 (17.23)
0.419
1.25
.12
Group 5
60.47 (16.15)
61.88 (16.88)
0.132
1.68
.05*
Group 6
75.29 (12.66)
78.98 (12.70)
0.325
2.58
.006***
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
Negative t result is in the direction of lower posttest scores.

ns. *p = .05. **p = .01. ***p < .01.
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Table 5
Beginning School Year First Quarter Eighth-Grade English Grades Compared to Ending
School Year Fourth Quarter Eighth-Grade English Grades for Students With Below
Average, Average, And Above Average Levels Of Measured Cognitive Skills Eligible For
Free Or Reduced Price Lunch Program Participation and Students Not Eligible for Free
or Reduced Price Lunch Program Participation Who Participated in The School-Wide
One-To-One Laptop Computer Program
________________________________________________________________________
English Grades
________________________________
Pretest
______________

Posttest
______________

Source
M
SD
M
SD
d
ta
p
________________________________________________________________________
Group 1
2.08 (1.22)
2.27 (1.01)
0.148
0.53
.30
Group 2
2.70 (0.79)
2.78 (0.99)
0.096
0.71
.24
Group 3
3.00 (1.20)
3.46 (0.65)
0.703
1.89
.04*
Group 4
2.55 (0.93)
2.41 (0.86)
-0.254
-0.82
.22
Group 5
3.16 (0.70)
3.26 (0.90)
0.136
1.56
.06
Group 6
3.63 (0.54)
3.72 (0.82)
0.143
1.02
.16
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
Negative t result is in the direction of lower posttest scores.

ns. *p < .05.
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Table 6
Beginning School Year First Quarter Eighth-Grade Overall GPA Compared to Ending
School Year Fourth Quarter Eighth-Grade Overall GPA for Students With Below
Average, Average, And Above Average Levels Of Measured Cognitive Skills Eligible For
Free Or Reduced Price Lunch Program Participation and Students Not Eligible for Free
or Reduced Price Lunch Program Participation Who Participated in The School-Wide
One-To-One Laptop Computer Program
________________________________________________________________________
Overall GPA
________________________________
Pretest
______________

Posttest
______________

Source
M
SD
M
SD
d
ta
p
________________________________________________________________________
Group 1
2.62 (0.64)
2.84 (0.55)
0.872
2.98
.01**
Group 2
2.96 (0.65)
3.09 (0.65)
0.378
2.80
.004***
Group 3
3.57 (0.70)
3.72 (0.51)
0.469
1.35
.10
Group 4
2.88 (0.74)
2.75 (0.81)
-0.306
-0.99
.17
Group 5
3.34 (0.64)
3.43 (0.64)
0.314
3.89
.000****
Group 6
3.85 (0.42)
3.87 (0.48)
0.099
0.87
.19
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
Negative t result is in the direction of lower posttest scores.

ns. **p = .01. ***p < .01. ****p < .001.
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Table 7
Posttest Ending Eighth-Grade Compared to Posttest Ending Eighth-Grade CriterionReferenced District Writing Assessment Scores for Students With Below Average,
Average, and Above Average Levels of Measured Cognitive Skills Eligible for Free or
Reduced Price Lunch Program Participation and Students Not Eligible for Free or
Reduced Price Lunch Program Participation Who Participated in The School-Wide OneTo-One Laptop Computer Program
________________________________________________________________________
Criterion-Referenced District Writing Assessment Scores
________________________________
Posttest
_________

Posttest
_________

Source
M SD
M SD
d
ta
p
________________________________________________________________________
Group 1 vs. Group 4
4.98 (0.66) 4.70 (0.82)
-0.381
-0.93
.36
Group 2 vs. Group 5
5.23 (0.95) 5.68 (0.96)
0.467
0.47
.63
Group 3 vs. Group 6
5.97 (1.09) 6.29 (0.89)
0.343
1.09
.27
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
A pretest-pretest mean variance Delta Factor was subtracted from all posttest-posttest
mean difference calculations to ensure accuracy of the independent t test results.

ns.
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Table 8
Posttest Ending Eighth-Grade Compared to Posttest Ending Eighth-Grade EXPLORE Test
Reading Normal Curve Equivalent Scores for Students With Below Average, Average, and Above
Average Levels of Measured Cognitive Skills Eligible for Free or Reduced Price Lunch Program
Participation and Students Not Eligible for Free or Reduced Price Lunch Program Participation
Who Participated in The School-Wide One-To-One Laptop Computer Program
________________________________________________________________________
EXPLORE Test Reading Normal Curve Equivalent Scores
________________________________
Posttest
_________

Posttest
_________

Source
M
SD
M SD
d
ta
p
________________________________________________________________________
Group 1 vs. Group 4
52.08 (19.61) 50.64 (19.21) -0.078
-0.19
.85
Group 2 vs. Group 5
52.55 (14.91) 61.99 (18.00) 0.546
-0.53
.59
Group 3 vs. Group 6
71.92 (15.44) 78.06 (15.53) 0.397
1.26
.21
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
A pretest-pretest mean variance Delta Factor was subtracted from all posttest-posttest
mean difference calculations to ensure accuracy of the independent t test results.

ns.
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Table 9
Posttest Ending Eighth-Grade Compared to Posttest Ending Eighth-Grade EXPLORE Test
English Normal Curve Equivalent Scores for Students With Below Average, Average, and Above
Average Levels of Measured Cognitive Skills Eligible for Free or Reduced Price Lunch Program
Participation and Students Not Eligible for Free or Reduced Price Lunch Program Participation
Who Participated in The School-Wide One-To-One Laptop Computer Program
________________________________________________________________________
EXPLORE Test English Normal Curve Equivalent Scores
________________________________
Posttest
_________

Posttest
_________

Source
M SD
M SD
d
ta
p
________________________________________________________________________
Group 1 vs. Group 4
46.23 (12.05) 46.64 (17.23) 0.029
0.07
.94
Group 2 vs. Group 5
54.07 (16.83) 61.88 (16.88) 0.463
0.04
.96
Group 3 vs. Group 6
71.58 (12.83) 78.98 (12.70) 0.583
1.85
.21
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
A pretest-pretest mean variance Delta Factor was subtracted from all posttest-posttest
mean difference calculations to ensure accuracy of the independent t test results.

ns.
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Table 10
Posttest Ending School Year Fourth Quarter Eighth-Grade English Grades for Students
With Below Average, Average, and Above Average Levels of Measured Cognitive Skills
Eligible for Free or Reduced Price Lunch Program Participation and Students Not
Eligible for Free or Reduced Price Lunch Program Participation Who Participated in
The School-Wide One-To-One Laptop Computer Program
________________________________________________________________________
English Grades
________________________________
Posttest
_________

Posttest
_________

Source
M SD
M SD
d
ta
p
________________________________________________________________________
Group 1 vs. Group 4
2.27 (1.01) 2.41 (0.86)
0.147
0.36
.72
Group 2 vs. Group 5
2.78 (0.99) 3.26 (0.90)
0.512
0.16
.87
Group 3 vs. Group 6
2.41 (0.86) 3.72 (0.82)
0.331
1.05
.29
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
A pretest-pretest mean variance Delta Factor was subtracted from all posttest-posttest
mean difference calculations to ensure accuracy of the independent t test results.

ns.
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Table 11
Posttest Ending School Year Fourth Quarter Eighth-Grade Overall GPA for Students
With Below Average, Average, and Above Average Levels of Measured Cognitive Skills
Eligible for Free or Reduced Price Lunch Program Participation and Students Not
Eligible for Free or Reduced Price Lunch Program Participation Who Participated in
The School-Wide One-To-One Laptop Computer Program
________________________________________________________________________
Overall GPA
________________________________
Posttest
_________

Posttest
_________

Source
M SD
M SD
d
ta
p
________________________________________________________________________
Group 1 vs. Group 4
2.84 (0.55) 2.75 (0.81)
-0.135
-0.33
.74
Group 2 vs. Group 5
3.09 (0.65) 3.43 (0.64)
0.521
-0.40
.68
Group 3 vs. Group 6
3.72 (0.51) 3.87 (0.48)
0.733
1.01
.31
________________________________________________________________________
Note. Group 1 = Naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard scores were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status; Group 2 = Naturally-formed group of
eighth-grade students whose average Otis-Lennon School Ability Test standard scores
ranged from a low of 84 to a high of 116 (n = 55) who were also eligible for free or
reduced price lunch status; Group 3 = Naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard scores were above 116 (n
= 12) who were also eligible for free or reduced price lunch status; Group 4 = Naturallyformed group of eighth-grade students whose below average Otis-Lennon School Ability
Test standard scores are 83 or less (n = 11) who were not eligible for free or reduced
price lunch status; Group 5 = Naturally-formed group of eighth-grade students whose
average Otis-Lennon School Ability Test standard scores ranged from a low of 84 to a
high of 116 (n = 162) who were not eligible for free or reduced price lunch status; Group
6 = Naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard scores was above 116 (n = 63) who were not eligible for
free or reduced price lunch status.
a
A pretest-pretest mean variance Delta Factor was subtracted from all posttest-posttest
mean difference calculations to ensure accuracy of the independent t test results.

ns.
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CHAPTER FIVE
Conclusions and Discussion
The following conclusions may be drawn from the study for each of the ten
research questions.
Research Question #1 Conclusion
Comparing students’ who participated in the school-wide one-to-one laptop computer
program ending eighth-grade criterion-referenced district writing assessment scores with
criterion-referenced district writing assessment nomenclature puts their performance in
perspective. Overall, Group 1 a naturally-formed group of eighth-grade students whose below
average Otis-Lennon School Ability Test standard score were 83 or less (n = 13) who were also
eligible for free or reduced price lunch status criterion-referenced district writing assessment null
hypothesis was not rejected in the direction of posttest score improvement (+0.31) with a posttest
criterion-referenced district writing assessment mean score of 4.98 and a research school district
nomenclature of proficient, +0.98 holistic score points above the proficiency/non-proficiency cut
score of 4.00. Group 2 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard score were 84 to 116 (n = 55) who were also eligible for
free or reduced price lunch status criterion-referenced district writing assessment null hypothesis
was not rejected in the direction of posttest score loss (-0.08) with a posttest criterion-referenced
district writing assessment mean score of 5.23 and a research school district nomenclature of
proficient, +1.23 holistic score points above the proficiency/non-proficiency cut score of 4.00.
Group 3 a naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard score were above 116 (n = 12) who were also eligible for free or
reduced price lunch status criterion-referenced district writing assessment null hypothesis was
not rejected in the direction of posttest score improvement (+0.30) with a posttest criterion-
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referenced district writing assessment mean score of 5.97 and a research school district
nomenclature of proficient, +1.97 holistic score points above the proficiency/non-proficiency cut
score of 4.00. Group 4 a naturally-formed group of eighth-grade students whose below average
Otis-Lennon School Ability Test standard score were 83 or less (n = 11) who were not eligible
for free or reduced price lunch status criterion-referenced district writing assessment null
hypothesis was not rejected in the direction of posttest score (-0.51) with a posttest criterionreferenced district writing assessment mean score of 4.70 and a research school district
nomenclature of proficient, +0.70 holistic score points above the proficiency/non-proficiency cut
score of 4.00. Group 5 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard score were 84 to 116 (n = 162) who were not eligible for
free or reduced price lunch status criterion-referenced district writing assessment null hypothesis
was not rejected in the direction of posttest score loss (-0.01) with a posttest criterion-referenced
district writing assessment mean score of 5.68 and a research school district nomenclature of
proficient, +1.68 holistic score points above the proficiency/non-proficiency cut score of 4.00.
Group 6 a naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard score were above 116 (n = 63) who were not eligible for free or
reduced price lunch status criterion-referenced district writing assessment null hypothesis was
not rejected in the direction of posttest score improvement (+0.05) with a posttest criterionreferenced district writing assessment mean score of 6.29 and a research school district
nomenclature of proficient, +2.29 holistic score points above the proficiency/non-proficiency cut
score of 4.00.
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Research Question #2 Conclusion
Comparing students’ who participated in the school-wide one-to-one laptop
computer program ending eighth-grade norm-referenced EXPLORE test reading normal
curve equivalent scores with EXPLORE test reading assessment nomenclature puts their
performance in perspective. Overall, Group 1 a naturally-formed group of eighth-grade
students whose below average Otis-Lennon School Ability Test standard score were 83
or less (n = 13) who were also eligible for free or reduced price lunch status normreferenced EXPLORE test reading normal curve equivalent scores null hypothesis was
rejected in the direction of posttest score improvement (+10.31) with a posttest
EXPLORE test reading assessment mean score of 52.08 converted to a stanine score of 5,
the middle stanine of the average range. Group 2 a naturally-formed group of eighthgrade students whose average Otis-Lennon School Ability Test standard score were 84 to
116 (n = 55) who were also eligible for free or reduced price lunch status normreferenced EXPLORE test reading normal curve equivalent scores null hypothesis was
rejected in the direction of posttest score improvement (+2.98) with a posttest EXPLORE
test reading assessment mean score of 52.55 converted to a stanine score of 5, the middle
stanine of the average range. Group 3 a naturally-formed group of eighth-grade students
whose above average Otis-Lennon School Ability Test standard score were above 116 (n
= 12) who were also eligible for free or reduced price lunch status norm-referenced
EXPLORE test reading normal curve equivalent scores null hypothesis was not rejected
in the direction of posttest score improvement (+5.50) with a posttest EXPLORE test
reading assessment mean score of 71.92 converted to a stanine score of 7, the lowest
stanine of the above average range. Group 4 a naturally-formed group of eighth-grade
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students whose below average Otis-Lennon School Ability Test standard score were 83
or less (n = 11) who were not eligible for free or reduced price lunch status normreferenced EXPLORE test reading normal curve equivalent scores null hypothesis was
not rejected in the direction of posttest score improvement (+9.64) with a posttest
EXPLORE test reading assessment mean score of 50.64 converted to a stanine score of 5,
the middle stanine of the average range. Group 5 a naturally-formed group of eighthgrade students whose average Otis-Lennon School Ability Test standard score were 84 to
116 (n = 162) who were not eligible for free or reduced price lunch status normreferenced EXPLORE test reading normal curve equivalent scores null hypothesis was
not rejected in the direction of posttest score improvement (+1.66) with a posttest
EXPLORE test reading assessment mean score of 61.99 converted to a stanine score of 6,
the highest stanine of the average range. Group 6 a naturally-formed group of eighthgrade students whose above average Otis-Lennon School Ability Test standard score
were above 116 (n = 63) who were not eligible for free or reduced price lunch status
norm-referenced EXPLORE test reading normal curve equivalent scores null hypothesis
was rejected in the direction of posttest score improvement (+4.28) with a posttest
EXPLORE test reading assessment mean score of 78.06 converted to a stanine score of 8,
the middle stanine of the above average range.
Research Question #3 Conclusion
Comparing students’ who participated in the school-wide one-to-one laptop
computer program ending eighth-grade norm-referenced EXPLORE test English normal
curve equivalent scores with EXPLORE test reading assessment nomenclature puts their
performance in perspective. Overall, Group 1 a naturally-formed group of eighth-grade
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students whose below average Otis-Lennon School Ability Test standard score were 83
or less (n = 13) who were also eligible for free or reduced price lunch status normreferenced EXPLORE test English normal curve equivalent scores null hypothesis was
rejected in the direction of posttest score improvement (+4.38) with a posttest EXPLORE
test English assessment mean score of 46.23 converted to a stanine score of 5, the middle
stanine of the average range. Group 2 a naturally-formed group of eighth-grade students
whose average Otis-Lennon School Ability Test standard score were 84 to 116 (n = 55)
who were also eligible for free or reduced price lunch status norm-referenced EXPLORE
test English normal curve equivalent scores null hypothesis was not rejected in the
direction of posttest score improvement (+1.29) with a posttest EXPLORE test reading
assessment mean score of 54.07 converted to a stanine score of 6, the highest stanine of
the average range. Group 3 a naturally-formed group of eighth-grade students whose
above average Otis-Lennon School Ability Test standard score were above 116 (n = 12)
who were also eligible for free or reduced price lunch status norm-referenced EXPLORE
test English normal curve equivalent scores null hypothesis was not rejected in the
direction of posttest score loss (-1.00) with a posttest EXPLORE test English assessment
mean score of 71.58 converted to a stanine score of 7, the lowest stanine of the above
average range. Group 4 a naturally-formed group of eighth-grade students whose below
average Otis-Lennon School Ability Test standard score were 83 or less (n = 11) who
were not eligible for free or reduced price lunch status norm-referenced EXPLORE test
English normal curve equivalent scores null hypothesis was not rejected in the direction
of posttest score improvement (+6.28) with a posttest EXPLORE test English assessment
mean score of 46.64 converted to a stanine score of 5, the middle stanine of the average
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range. Group 5 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard score were 84 to 116 (n = 162) who were not
eligible for free or reduced price lunch status norm-referenced EXPLORE test English
normal curve equivalent scores null hypothesis was rejected in the direction of posttest
score improvement (+1.41) with a posttest EXPLORE test English assessment mean
score of 61.88 converted to a stanine score of 6, the highest stanine of the average range.
Group 6 a naturally-formed group of eighth-grade students whose above average OtisLennon School Ability Test standard score were above 116 (n = 63) who were not
eligible for free or reduced price lunch status norm-referenced EXPLORE test English
normal curve equivalent scores null hypothesis was rejected in the direction of posttest
score improvement (+3.69) with a posttest EXPLORE test English assessment mean
score of 78.98 converted to a stanine score of 8, the middle stanine of the above average
range.
Research Question #4 Conclusion
Comparing students’ who participated in the school-wide one-to-one laptop
computer program ending school year fourth quarter eighth-grade English grade score
nomenclature puts their performance in perspective. Overall, Group 1 a naturally-formed
group of eighth-grade students whose below average Otis-Lennon School Ability Test
standard scores were 83 or less (n = 13) who were also eligible for free or reduced price
lunch status ending school year fourth quarter eighth-grade English grades null
hypothesis was not rejected in the direction of posttest score improvement (+0.19) with a
posttest ending school year fourth quarter eighth-grade English grade mean score of 2.27
and a letter grade equivalency of “C” and a nomenclature of average. Group 2 a
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naturally-formed group of eighth-grade students whose average Otis-Lennon School
Ability Test standard score were 84 to 116 (n = 55) who were also eligible for free or
reduced price lunch status ending school year fourth quarter eighth-grade English grades
null hypothesis was not rejected in the direction of posttest score improvement (+0.08)
with a posttest ending school year fourth quarter eighth-grade English grade mean score
of 2.78 and a letter grade equivalency of “C+” and a nomenclature of average. Group 3 a
naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard score were above 116 (n = 12) who were also eligible for
free or reduced price lunch status ending school year fourth quarter eighth-grade English
grades null hypothesis was rejected in the direction of posttest score improvement
(+0.46) with a posttest ending school year fourth quarter eighth-grade English grade
mean score of 3.46 and a letter grade equivalency of “B+” and a nomenclature of above
average. Group 4 a naturally-formed group of eighth-grade students whose below
average Otis-Lennon School Ability Test standard score were 83 or less (n = 11) who
were not eligible for free or reduced price lunch status ending school year fourth quarter
eighth-grade English grades null hypothesis was not rejected in the direction of posttest
score loss (-0.14) with a posttest ending school year fourth quarter eighth-grade English
grade mean score of 2.41 and a letter grade equivalency of “C+” and a nomenclature of
average. Group 5 a naturally-formed group of eighth-grade students whose average OtisLennon School Ability Test standard score were 84 to 116 (n = 162) who were not
eligible for free or reduced price lunch status ending school year fourth quarter eighthgrade English grades null hypothesis was not rejected in the direction of posttest score
improvement (+0.10) with a posttest ending school year fourth quarter eighth-grade
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English grade mean score of 3.26 and a letter grade equivalency of “B” and a
nomenclature of above average. Group 6 a naturally-formed group of eighth-grade
students whose above average Otis-Lennon School Ability Test standard score were
above 116 (n = 63) who were not eligible for free or reduced price lunch status ending
school year fourth quarter eighth-grade English grades null hypothesis was not rejected in
the direction of posttest score improvement (+0.09) with a posttest ending school year
fourth quarter eighth-grade English grade mean score of 3.72 and a letter grade
equivalency of “B+” and a nomenclature of above average.
Research Question #5 Conclusion
Comparing students’ who participated in the school-wide one-to-one laptop
computer program ending school year fourth quarter eighth-grade overall GPA
nomenclature puts their performance in perspective. Overall, Group 1 a naturally-formed
group of eighth-grade students whose below average Otis-Lennon School Ability Test
standard scores were 83 or less (n = 13) who were also eligible for free or reduced price
lunch status ending school year fourth quarter eighth-grade overall GPA null hypothesis
was rejected in the direction of posttest score improvement (+0.22) with a posttest ending
school year fourth quarter eighth-grade overall GPA mean score of 2.84 and a letter grade
equivalency of “C+” and a nomenclature of average. Group 2 a naturally-formed group
of eighth-grade students whose average Otis-Lennon School Ability Test standard score
were 84 to 116 (n = 55) who were also eligible for free or reduced price lunch status
ending school year fourth quarter eighth-grade overall GPA null hypothesis was rejected
in the direction of posttest score improvement (+0.13) with a posttest ending school year
fourth quarter eighth-grade overall GPA mean score of 3.09 and a letter grade
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equivalency of “B” and a nomenclature of above average. Group 3 a naturally-formed
group of eighth-grade students whose above average Otis-Lennon School Ability Test
standard score were above 116 (n = 12) who were also eligible for free or reduced price
lunch status ending school year fourth quarter eighth-grade overall GPA null hypothesis
was not rejected in the direction of posttest score improvement (+0.15) with a posttest
ending school year fourth quarter eighth-grade overall GPA mean score of 3.72 and a
letter grade equivalency of “B+” and a nomenclature of above average. Group 4 a
naturally-formed group of eighth-grade students whose below average Otis-Lennon
School Ability Test standard score were 83 or less (n = 11) who were not eligible for free
or reduced price lunch status ending school year fourth quarter eighth-grade overall GPA
null hypothesis was not rejected in the direction of posttest score loss (-0.13) with a
posttest ending school year fourth quarter eighth-grade English grade mean score of 2.75
and a letter grade equivalency of “C+” and a nomenclature of average. Group 5 a
naturally-formed group of eighth-grade students whose average Otis-Lennon School
Ability Test standard score were 84 to 116 (n = 162) who were not eligible for free or
reduced price lunch status ending school year fourth quarter eighth-grade overall GPA
null hypothesis was rejected in the direction of posttest score improvement (+0.09) with a
posttest ending school year fourth quarter eighth-grade English grade mean score of 3.43
and a letter grade equivalency of “B” and a nomenclature of above average. Group 6 a
naturally-formed group of eighth-grade students whose above average Otis-Lennon
School Ability Test standard score were above 116 (n = 63) who were not eligible for
free or reduced price lunch status ending school year fourth quarter eighth-grade overall
GPA null hypothesis was not rejected in the direction of posttest score improvement
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(+0.02) with a posttest ending school year fourth quarter eighth-grade English grade
mean score of 3.87 and a letter grade equivalency of “B+” and a nomenclature of above
average.
Research Questions #6, #7, and #8 Conclusions for posttest eighth-grade criterionreferenced District Writing Assessment scores
Overall posttest ending eighth-grade compared to posttest ending eighth-grade
criterion-referenced district writing assessment scores for students with below average,
average, and above average levels of measured cognitive skills eligible for free or
reduced price lunch program participation and students not eligible for free or reduced
price lunch program participation who participated in the school-wide one-to-one laptop
computer program were all measured within the proficiency level. Students’ congruent
and not statistically different posttest ending eighth-grade criterion-referenced district
writing assessment scores indicated well within average writing test score performance
and potential for success in writing at the high school level. Overall, observed statistical
equipoise indicated that students’ socioeconomic level was mitigated through
participation in the school-wide one-to-one laptop computer program. While the one-toone laptop computer program cannot provide causation for the equipoise on the posttest
ending eighth-grade criterion-referenced district writing assessment, its inclusion as a
fundamental programmatic component of this middle school setting should be considered
as a contributing factor.
Research Questions #6, #7, and #8 Conclusions for posttest ending eighth-grade
EXPLORE test reading normal curve equivalent assessment scores
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Overall posttest ending eighth-grade compared to posttest ending eighth-grade
EXPLORE test reading normal curve equivalent assessment scores for students with
below average, average, and above average levels of measured cognitive skills eligible
for free or reduced price lunch program participation and students not eligible for free or
reduced price lunch program participation who participated in the school-wide one-to-one
laptop computer program were all measured within the average to above average range
with stanines ranging from 5 (the middle stanine of the average range) to 8 (the middle
stanine of the above average range). Students’ congruent and not statistically different
posttest ending eighth-grade EXPLORE test reading normal curve equivalent assessment
scores predict the potential for success in reading at the high school level. Overall,
observed statistical equipoise indicated that students’ socioeconomic level was mitigated
through participation in the school-wide one-to-one laptop computer program. While the
one-to-one laptop computer program cannot provide causation for the equipoise on the
posttest ending eighth-grade EXPLORE test reading normal curve equivalent assessment,
its inclusion as a fundamental programmatic component of this middle school setting
should be considered as a contributing factor.
Research Questions #6, #7, and #8 Conclusions for posttest ending eighth-grade
EXPLORE test English normal curve equivalent assessment scores
Overall posttest ending eighth-grade compared to posttest ending eighth-grade
EXPLORE test English normal curve equivalent assessment scores for students with
below average, average, and above average levels of measured cognitive skills eligible
for free or reduced price lunch program participation and students not eligible for free or
reduced price lunch program participation who participated in the school-wide one-to-one
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laptop computer program were all measured within the average to above average range
with stanines ranging from 5 (the middle stanine of the average range) to 8 (the middle
stanine of the above average range). Students’ congruent and not statistically different
posttest ending eighth-grade EXPLORE test English normal curve equivalent assessment
scores predict the potential for success in English coursework at the high school level.
Overall, observed statistical equipoise indicated that students’ socioeconomic level was
mitigated through participation in the school-wide one-to-one laptop computer program.
While the one-to-one laptop computer program cannot provide causation for the
equipoise on the posttest ending eighth-grade EXPLORE test English normal curve
equivalent assessment, its inclusion as a fundamental programmatic component of this
middle school setting should be considered as a contributing factor.
Research Questions #6, #7, and #8 Conclusions for posttest ending school year
fourth quarter eighth-grade English grades
Overall posttest ending school year fourth quarter eighth-grade English grades for
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program were all measured within the average
to above average range with grades ranging from 2.27 (a letter grade of “C” and
nomenclature of average) to 3.72 (a letter grade of “B+” and a nomenclature of above
average). Students’ congruent and not statistically different posttest ending school year
fourth quarter eighth-grade English grades predict the potential for success in English
coursework at the high school level. Overall, observed statistical equipoise indicated that
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students’ socioeconomic level was mitigated through participation in the school-wide
one-to-one laptop computer program. While the one-to-one laptop computer program
cannot provide causation for the equipoise in the fourth quarter eighth-grade English
grades, its inclusion as a fundamental programmatic component of this middle school
setting should be considered as a contributing factor.
Research Questions #6, #7, and #8 Conclusions for posttest ending school year
fourth quarter eighth-grade overall GPA
Overall posttest ending school year fourth quarter eighth-grade overall GPA for
students with below average, average, and above average levels of measured cognitive
skills eligible for free or reduced price lunch program participation and students not
eligible for free or reduced price lunch program participation who participated in the
school-wide one-to-one laptop computer program were all measured within the average
to above average range with grades ranging from 2.75 (a letter grade of “C+” and
nomenclature of average) to 3.87 (a letter grade of “B+” and a nomenclature of above
average). Students’ congruent and not statistically different posttest ending school year
fourth quarter eighth-grade overall GPA predict the potential for success in coursework at
the high school level. Overall, observed statistical equipoise indicated that students’
socioeconomic level was mitigated through participation in the school-wide one-to-one
laptop computer program. While the one-to-one laptop computer program cannot
provide causation for the equipoise in the fourth quarter eighth-grade overall GPA, its
inclusion as a fundamental programmatic component of this middle school setting should
be considered as a contributing factor.
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Discussion
The results of this study support the implementation of one-to-one laptop
computer programs as a systematic intervention to improve achievement for above
average ability, average ability, and below average ability students eligible for free or
reduced price lunch program participation and above average ability, average ability, and
below average ability students who are not eligible free or reduced price lunch program
participation. Because statistically significant academic achievement improvement was
identified for five of the six ability groupings and for both students eligible and not
eligible for free or reduced price lunch participation, the results suggest continued use of
this intervention. In addition, all posttest-posttest results provide equipoise and
demonstrate that the achievement gap between students eligible and students not eligible
for free or reduced price lunch participation had been mitigated through participation in
the school-wide one-to-one laptop computer program. While the one-to-one laptop
computer program cannot provide causation for this equipoise, its inclusion as a
fundamental programmatic component of this middle school setting should be considered
as a contributing factor. Educators should sustain programs that increase	
  the	
  
achievement	
  for	
  all	
  students	
  across	
  socioeconomic	
  levels.	
  Furthermore, programs
providing equal	
  access	
  to	
  technology-‐rich	
  environments	
  and	
  digital	
  equity	
  merit
consideration by educators for implementation (Gulek & Demirtas, 2005).
Implications for practice.
Researchers support consistent and sustained efforts to make classrooms more
engaging and conducive to learning (Sugai, Homer, & Gresham, 2002). One-to-one
laptop computer programs provide an innovative model for providing systematic, high
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engagement, instructional strategies that can enhance the learning environment. For
example, graphic representation has been shown to produce a percentile gain of 39 points
in student achievement (Marzano, 1998, p. 74). Using graphic representations has one of
the highest impacts on student achievement, with an average effect size of 1.24
(Marzano, Pickering, & Pollock, 2001). Students can acquire and integrate content
through the use of advance organizers, nonlinguistic representations, multimedia,
audience response systems, summarizing, note taking, and cooperative learning.
Ultimately, one-to-one laptop computer programs hold tremendous potential to increase
teachers’ ability to integrate visual representations into instruction and engage students.
The laptop computer has also shown promise as a device students may use to
provide evidence of learning. Word processing applications, organization and
brainstorming software and data collection tools provide multiple opportunities for
feedback and recognition. Technology rich environments like one-to-one settings
provide opportunities for review, practice and application of learning especially in areas
such as identifying similarities and differences, homework and practice and generating
and testing hypotheses (Pitler, Hubbell, Kuhn, & Malenoski, 2007). One-to-one laptop
computer programs similar to the one in this study provide anytime access to tools that
support the use of these instructional strategies at all times.
Successful one-to-one programs should pay special attention to implementation,
training, hardware and software change management, monitoring and evaluation (Bonifaz
& Zucker, 2004). Previous research has linked achievement gains with quality
implementation (Borman, Hewes, Overman, & Brown, 2003; Borman, 2005). Likewise,
research studies regarding technology innovations such as one-to-one laptop computer
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programs demonstrated that ineffective implementation and poorly designed ongoing
staff development can undermine gains in student learning and academic achievement
(Cuban, 2001). Successful programs that have influenced teacher perception about the
value of laptops provided resources that supported teachers’ particular content area
(Lane, 2003), required teachers to work cooperatively with students on projects (Light,
McDermott, & Honey, 2002) and provided strong professional development (Lowther et
al., 2003). In this research setting, all teachers collaborated on multidisciplinary teams
during the week and shared integration strategies. In addition, significant teacherfacilitated staff development opportunities were provided at the time of deployment and
periodically throughout the year to focus on ways to use laptops as an instructional tool to
improve instruction and learning environment. Teachers who participate in high-quality
sustained staff development, develop effective technology integration skills, and have
follow-up support in implementing new practices in their classes perform better in
technology rich environments (Bradburn & Osborne, 2007; Lowther et al., 2003; Owen,
Farsaii, Knezek, & Christensen, 2005-06). In this study, a well-developed and ongoing
system of staff development as well as effective hardware and software management was
key for successful implementation and monitoring.
Implications for policy.
Successful implementation of a one-to-one laptop computer program requires
strong leadership and planning, a supportive school culture, effective staff development,
access to digital content and instructional resources. In addition, strong technology
infrastructures including wireless access points and ongoing technical support must be in
place (Zucker, 2005). Committed and visionary leadership in particular has been
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associated with stronger implementation. Leadership in effective one-to-one
environments build a common vision regarding how laptops can change teaching and
expand the boundaries of learning beyond the walls of the school and classroom. Strong
leaders develop policies and procedures that foster collaboration, receptiveness to change,
and divergent thinking about the traditional school structure (Bradburn & Osborne, 2007;
Pitler, 2005; Zucker, 2005; Zucker & McGhee, 2005).
There must be long-term commitment financially and politically. In this research
setting laptops were acquired through a lease purchase arrangement with the laptop
vendor. Adequate planning to ensure that the laptops were under warrantee during the
three-year lease period proved to be important. Very limited loss and damage rates were
realized during this research study time period and warrantee work covered virtually all
technology repair costs. When laptops are used both during the school day and outside
the school day, the odds of loss and damage are increased, but so are the odds for
increased achievement. It is a calculated risk worth taking. In addition, districts willing
to implement innovative one-to-one laptop computer programs should have access to
federal, state, and private support for this cutting edge instructional support system.
Ultimately, superintendents, principals, teachers, students, board members and parents
must remain committed to the initiative and be willing to withstand setbacks (Shapley,
Sheehan, Maloney, & Caranikas-Walker, 2010).
Implications for further research.
The results of this study point to the need for further research in several areas. As
a whole, the findings suggest the need for researchers to measure the extent and type of
laptop use outside the classroom setting to evaluate the effectiveness of one-to-one laptop
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interventions. In this study, students were given ubiquitous access, but the study did not
measure the amount or type of use outside the classroom. Desimone, 2002 stressed the
importance of measuring “the degree of implementation before assessing outcomes and
attempting to attribute them to a specific program” (Desimone, 2002, p. 437).
In this study, both students qualifying for free and reduced priced lunch programs
and students who did not qualify for free or reduced priced lunch programs demonstrated
gains and performed well in literacy measures. It is not known specifically which
technology interventions impacted performance. A mixed methods or qualitative study
examining which specific instructional strategies impact literacy achievement would be
warranted. This type of design was not feasible within the scope of this study. Finally,
additional research should be conducted to follow students in a longitudinal study to track
progress in literacy areas. It would also be important to follow those students that are not
demonstrating literacy achievement gains and correlate the use of laptops outside the
school day to achievement data.
A well-designed and strategically planned laptop initiative can expedite changes
in instruction consistent with research regarding effective literacy instruction. One-toone laptop computer initiatives foster implementation of high-engagement instructional
strategies, facilitation of more student-centered learning, access to timely and relevant
content, and motivation for students in literacy-based activities. Ultimately, these results
suggest that one-to-one laptop computer initiatives hold promise in transforming the
educational landscape for the increasingly technology-literate students of the future.
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